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estimating relationship (CER) is developed through step-wise 
multiple regression analysis of data gathered from Defense 


Contractors and Naval Air Systems Command (NAVAIR). 
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I. SURVEY OF CURRENT DATA AND STRUCTURE 


A. INTRODUCTION 

All companies interviewed provided data in some form or 
another. Some data were better and more complete than 
others. Not all aircraft data requested were provided. 
Various reasons were given, including, (i) data too old and 
not available or would not be of use; (ii) aircraft were 
commercial derivatives and flight test data not applicable; 
or (iii) data were for internal use only. A synopsis of the 
data received, by company, is included below. This summary 
includes: the type of aircraft reported against, how much 
data was given, what form the data was in, and a short 


overview of the companies data collection methods. 


B. DESCRIPTION BY CONTRACTOR 
1. Boeing 

Boeing's initial data include a breakdown of the B- 
52 and the KC-135 aircraft. Flight Test, Wind Tunnel Test, 
Static Test, Fatigue test, Flight hours, Wind Tunnel 
Occupancy Hours and other data were provided. The flight 
test data were time phased. In the case of the B-52, only 
block l aircraft were time phased, available from 1952 
through 1958 in six-month intervals. With the KC 135 six- 
month interval data blocks l through 4 aircraft were 
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included ranging from 1953 through 1959. For wind tunnel 
static and fatigue test, only data for the B-52 were 
provided. Flight test hours were provided by serial number, 
and wind tunnel occupancy hours were given for both B-52 and 
KC-135. Other data include the B-52 prototypes flight test 
and mockup hours. Other KC-135 data include other block l 
data, i.e., maintenance trainers, support equipment, static 
test, wind tunnel test, airframe and structure ground test, 
avionics ground test, other ground test, other system test, 
class I M/U, class II M/U, and class III M/U. Graphs were 
plotted in the section on wind tunnel occupancy to show the 
time phased usage of the wind tunnel. Additional Flight 
test and Wind Tunnel data on the KC-135-1, XB-52, YB-52 and 
YC-14 were provided. 

All the data given was stored in a historical data 
base within the company owned and developed called Executive 
Information System (EIS). This system is a matrix-type 
Structure with cost elements and programs forming the 
parents with many children, matched against the Work 
Breakdown Structure (WBS) down to the fifth level elements 
(see Figure 1-1). All cost data is from the official 
company accounting system and auditable to work in progress 
ledgers. Data can be retrieved per user desired reports or 
formats in tabular Or Graphic display ( i.e., total man- 


hours by cost element (CE), detailed manhours (CE/WBS), 
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time-spread cumulative unit cost, and program and product 
data). Boeing also has a current on-line system to handle 
ongoing projects. Once these projects are completed, the 
information is transferred to the historical data base. 

2. Rockwell International, Columbus 

Rockwell Columbus provided data on the A-5A, ՕՄ-10 
„ა “იჩი T-2. Data included total hours and dollars for 
Contractor Flight Test, Wind Tunnel, Static and Fatigue 
Test. Contractor Flight Test and Wind Tunnel were not 
broken down into any sub-elements; Static and Fatigue Test 
did not include the Engineering hours for the article test. 
Flight hours are time phased. Engineering and manufacturing 
hours are the only hours reported. 

It was not understood whether or not Rockwell has an 
terized data base. If they do, it is not likely real 
time since definitions are not standard through the company. 

Bee Fairchild Aircraft 

Fairchild provided data on the F-105. Information 
was given on engineering paper and looked to be a copy of 
the total records kept of the aircraft. Fairchild does not 
have a data base. All records are apparently kept by hand. 
Like Rockwell, the definitions are not standard company 
wide. 

4. Grumman Aerospace Corporation 
Grumman provided data on the F-14. Initially, cost 


data only were provided. Later, a detailed breakdown of the 
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system test and evaluation for Contractor Flight, Static, 
Wind Tunnel, and Fatigue test were offered, together with a 
Test to Cost Study performed by the Flight Test Department 
which included extensive information relating to the F-14 
and other aircraft. 

Grumman has a data base and a standard accounting 
system. Data are structured down to Level 9 of the WBS in 
the data base. Grumman uses the contract dictionary down to 
Level 5 or 6. Data below Levels 5 and 6 are defined by 
Grumman's Planning and Controls section. The company's 
definitions are standardized. 

5. Rockwell International, Los Angeles 

Only cost data on the В-1 were provided by Rockwell 
L.A.. Cumulative system test hours were made available for 
Static Test and Fatigue Test. These hours were broken down 
by unit number. 

Rockwell has a computer data base accounting system. 
During the interview, they did not share any detail on its 
level of information. We were referred to the Air Force 
system project office for all our data requests. We were 
only provided dollar figures on the CCDR required reports. 

6. ГТУ Aerospace and Defense 

LTV delivered data on A-7, TA-7, XC-142A, F-8U and 
as a sub-contractor, S-3A and C-17. Of these, statistics on 
the A-7 and the TA-7 were abundant. Flight hours were time 


phased starting in September 1965 for the A-7 and December 
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EU for the ТА-7. Labor hours were divided into 
engineering and manufacturing, and reported for 
Instrumentation, Flight Test Spin Program, Night and 
Delivery, and Misc. For the TA-7, labor hours were not 
divided between engineering and manufacturing. Total hours 
were reported against the same items as the A-7 except for 
an additional item reporting category of General Flight 
Support. 

The company's financial management department 
maintains the WBS to the third level. The Work Management 
System is a system listing by task and correlates to WBS 
sub-tasks. LTV does not currently have a data base that 
allows for retrieval of historical data by cost element. 
Work is in progress to implement such a data base system. 

f= General Dynamics Corporation 

General Dynamics provided data on the YF-16, F-111, 
eo and the B-58. Data included hours and dollars for 
Direct Labor Hours, Administration, Engineering, Tooling, 
Manufacturing, Mod and Test, Electric Fabrication Center, 
Q.A. and Production Support. Only dollar figures were 
reported for Overhead, Material and Subcontract, Material 
Burden, Other Direct Charges and General and Administrative 
Expense. ლს ქმის, a Program Overview was given along 
with Aircraft Characteristics, Program Unique Features, 


Schedule Data, and WBS Definitions. 
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General Dynamics maintains a company-wide MIS with 
matrix translation to input individual project cost data. 
This system captures actual cost data with dollars 
normalized to a midpoint for the cost period. The internal 
data base is used to establish cost estimation 
relationships. 

8. McDonnell Douglas Corporation 

McDonnell Douglas provided a schedule for the Static 
Airframe, Fatigue Airframe, and Fatigue Test Article 
development. They also provided a historical F/TF-15 
Category I Flight Test Plan, but no data was released. 

WBS accounting is kept at one level below contract 
requirements. If contract is at Level 3, internal records 
Will be maintained at Level 4. Their current data base 
maintains information at the following levels: 

e Job order--large component level 


e Item level--segregates major tasks (i.e., fatigue 
testing) 


e Cost code--sub-task of item level (i.e., forward 
fuselage side panel). 


Cost accounting is standardized company wide in a corporate 
data base system used by McDonnell Douglas with each sector 
of the company records are maintained separately in sub- 
groups for specialized information. 
9. Lockheed Georgia Company 
Lockheed released data on the С-5, С-141 апа а 


limited amount on the C-130. The C-5 data was broken down 
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by Production Manhours, Engineering Manhours, Tooling 
Manhours, and Material Dollars. In addition, a description 
of the WBS used on the C-5 was provided. The C-141 data was 
broken down by Engineering Manhours, Tooling Manhours, and 
Material Dollars. A WBS description and a test and update 
highlights chart was provided. The limited data on the C- 
130 included total flight hours, number of months from 15+ 
flight to completion of tests, and average flight hours per 
month. 

Cost items are tracked by work order, subdivided 
into major class, minor class, and suffix. Suffix data has 
been used by different divisions of Lockheed Georgia for 
their own data tracking, complicating insertion of lower 
level cost elements into a standard company database. The 
work order information generally follows the work breakdown 
Structure format. The accounting and record keeping 
department utilizes Boeing's information system shell to 
support the internal data structures. The Tops (terminal 
on-line pricing system) will work with the Glides (GELAC 
Integrated Data Bank Estimating System) system for cost 
estimating and analysis. As this system is fully 
implemented, the outer ring or system shell will be 
standardized company-wide. The inner ring will be tailored 
for departmental use. Due to differences in past job order 
tracking, a significant amount of time has been spent in 


standardizing cost data. For government contracts, they use 
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the Sentinel system (Cost schedule control system) to track 
CCDR reporting requirements only. This was the basic system 
previously used to track work order information. 
10. Lockheed California Company 
Lockheed California provided data on the S-3A, this 
data was given in hours and dollars. Data was provided for 
the majority of the requested catagories. Flight hours were 
provided by aircraft. Engineering hours were further broken 
down into subcategories of the WBS. 
Cost items are tracked the same as with Lockheed 
Georgia except that an on line data base is expected to be 
Operational in the near future. At present, historical test 
data is maintained separately for each major program and not 
standardized company wide. 
ll. Naval Air Test Center 
It was intentional not to gather data from the 
Naval Air Test Center. However, some information on an 
accounting system that is to be introduced in March 1987 
were made available. This system is called STAFS (Standard 
Automated Financial System). It is not used as a real time 
data base and will not provide real time access to System 
Test and Evaluation type data. 
12. Air Force Test Flight Center 
The Air Force Test Center provided data on the Bl- 
B, F-15 and the F-16. Units (hours); actual and estimated, 


dollars; estimated total, actual total, estimated 
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reimbursable and actual reimbursable were reported for job 
order numbers. Cost-centers were broken down by JON (job 
order numbers), PIN (product identification number), REN 
(resource identification number), and EEIC (elementary 
element identification code). 

This test center is unique in that it is a Combined 
Test Facility. Contractors and the test center share data 
collected on System Test and Evaluation aircraft. 
Contractors do their testing on site using the Test Centers 
facilities. 

The Air Force Test Flight Center uses an accounting 
system called MISTE (Management Information System for Test 
and Evaluation). This system tracks and updates the test 
aaa according to the JON, PIN, REN, and EEIC numbers. It 
also provides the capability to create reports, standard and 
nonstandard. 

13. NAVAIR 

Additional information was provided by NAVAIR. This 
data was on the S-3A aircraft and came from the NAVAIR data 
poe where the CCDR report information is held. The data 
was time phased in six-month intervals, standardized and 
reported against the WBS. This information was used as a 


tool to evaluate the other S-3A data. 
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С. SUMMARY 

All data furnished can be used, however for the initial 
analysis, only test labor hours, as opposed to dollars, are 
appropriate. Therefore Rockwell's cost data will not be 
utilized. Also the data contributed by the Air Force Test 
Flight Center is not appropriate because of the inability to 
distinguish between Contractor Flight Test and Operational 
Flight Test. 

Data furnished by the contractors need to be standardized 
and compared to the individual companies' CCDR reports held 
at NAVAIR before they can be used for statistical purposes. 
Once this task is accomplished, the data could be ready for 
analysis. However to facilitate the analysis process, the 
data should be re-arranged in a cohesive and consistent 
framework. This could be accomplished by developing a data 
base structure where data could be maintained. This would 


also facilitate the ease of use as well as the analysis. 
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II. A SURVEY OF PARAMETRIC TECHNIQUES FOR 
ESTIMATING COST OF AIRCRAFT SYSTEMS 


A. INTRODUCTION 

A parametric equation which is derived from theoretical 
considerations is called a model. The parameters occurring 
in a model usually represent quantities that have physical 
significance. The validity of a model rests on the 
procedures used to obtain values of the parameters, e.g., 
estimators that not only fit the data well, but also come, 
on the average, close to the true values and do not vary 
excessively from one set of experiments to the next. The 
process of determining parameter values with these 
statistical considerations in mind is termed model 
estimation. The utility of parametric estimation models has 
been effectively applied to several branches of science. 
BEARD, 1974, pp. 15-16) These parametric techniques are 
also applicable to the area of cost estimation. 

Parametric cost estimating, when applied о атса Е 
systems, primarily utilizes physical and performance 
characteristics, as well as costs of აეე ს procured 
items to identify the anticipated costs for a new system. A 
combination of system parameters, such as physical 
dimensions, weight, speed, etc., can be related to the total 
system cost. Relationships can be established in the form 
of mathematical equations and are referred to as Cost 
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Estimating Relationships (CERs}. Cost elements, such as 
labor hours, are chosen as the dependent variable in a CER. 
System parameters are evaluated as independent variables in 
the relationship. These parametric methods can be applied 
to individual segments of a system life cycle or estimations 
can be aggregated to reflect a composite--resulting in total 
System cost. In the acquisition of aircraft systems, 
parametric cost estimating lends itself readily to 
developing relationships before the details of design are 
certain. Cost comparisons on alternative designs can also 
be evaluated early in the preliminary design stage as 
varying parameters of system cost are tested. Parametric 
cost estimating is a possible tool, provided accurate and 
sufficient data is available to evaluate the aircraft 
physical characteristics, performance tradeoffs, and cost 
impact alternatives. 

Several research studies have applied parametric cost 
estimating methods to develop models for aircraft systems. 
Included are two studies that focus on software and avionics 


estimating methods. 


B. PARAMETRIC COST ESTIMATION STUDIES 


LI“ Planning Research Corporation (PRC R-547-A) April 
1967 


An early excursion into estimating airframe 
development and production costs was attempted by the 
Planning Research Corporation (PRC). The study centered on 
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developing suitable techniques for use in program planning, 
cost-effectiveness studies, and evaluation of contractor 
proposals. This model consisted of three separate cost 
elements: direct manufacturing labor, manufacturing 
materials, and engineering and tooling (aggregated as a 
Single element). Tooling and engineering costs were 
combined in order to separate recurring and nonrecurring 
costs for these two categories. (Sanchez, 1967, р. 1-1) The 
model was developed by stepwise regression on a sample of 
forty-one propeller driven and turbojet aircraft dating from 
as early as 1940. Aircraft characteristics used as 
independent variables included speed, weight, and functions 
of these (e.g., speed squared). Production program 
characteristics included quantity produced, delivery rate, 
and a weight growth factor. Contractor discontinuity 
variables were used to represent differences in accounting 
practices. Time-related characteristics expressed changes 
in the technological state-of-the-art from 1940. 

Separate estimating equations were developed for 
each cost element at production unit quantities of 10, 30, 
100 and 300. These estimates were then used to derive cost- 
quantity curves to enable cost estimation for a desired 
quantity of production. Graphed on a logarithmic scale, the 
four units of production estimate points were analyzed with 
best fit straight line through the vertical axis. This 


log-linear functional form was used to provide an estimate 
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for a single unit of production. Twelve equations were 
developed, four for each cost element across the levels of 
production, to derive three cost estimating curves. The 
evaluation of separate levels of production allowed for 
derivation of a learning curve to be expressed in unit 
costs. This provided for a more uniform procedure to be 
applied for aggregating cost elements into total costs. 
(Sanchez, 1967, p. I-6) 

The study did not develop separate cost equations 
for prototype and production aircraft. The sample data 
utilized a wide variety of aircraft types, period of 
development and production, and range of manufacturing 
technology. 

2. RAND (R-761-PR) February 1972 

This report provided a set of relationships for 
estimating costs of military aircraft airframes in a long- 
range planning context. The relationships included costs of 
development and production with a separate set of CER 
equations for prototype aircraft development. The cost 
elements used in developing these relationships included 
engineering, development support, flight test operations, 
tooling, manufacturing labor, manufacturing material, and 
quality control. (Levenson, 1972, p. 1) 

The relationships were obtained through analysis 
from data on post-World War II cargo, tanker, fighter, 


bomber, and trainer aircraft. The aircraft were of aluminum 
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construction with range in speed from low subsonic to Mach 
2.2. The data sample included production programs from ten 
different defense contractors. The estimating equations 
iie derived by statistical multiple regression techniques. 
These techniques related costs or man-hours to aircraft 
physical and performance characteristics and to airframe 
production quantity. Although other potential equation 
forms and explanatory variables were considered and tested, 
exponential regression equations primarily used three 
independent explanatory variables: aircraft weight, speed 
and quantity. These three variables provided the most 
useful relationships for the cost eiements evaluated. 
Little or no predictive improvement was gained by including 
additional physical and performance variables in determining 
total airframe costs. (Levenson, 1972, p. 3) 

Flight test operations were evaluated as a separate 
cost element and comprised all costs incurred by the 
contractor to carry out flight tests except the cost of test 
aircraft. Flight test operations costs were available for 
27 aircraft. Data on several aircraft were not consistent 
with the majority of the sample. However, because no 
systematic criterion for rejecting specific aircraft was 
apparent in the sample, the complete sample was used. 

Flight test operations cost was related to speed, 
weight and number of test aircraft with the resulting 


equation (Levenson, 1972, p. 14): 
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д1 +160 51.371 12284 


Е = .001244 О 
coefficient of correlation (unadjusted) = .97 
coefficient of variation = 34 percent 


where F = flight test operations cost in 1970 constant 
dollars 
A = AMPR weight (1b) 
S = maximum speed at best altitude 
Q = number of flight test airframes 
The uncertainty in predicting costs was addressed by 
this study. Since cost estimation is frequently treated as 
an attempt to obtain a best single-valued prediction of the 
cost of a new item, a level of confidence assigned to the 
cost equation may explain variations between initial 
predictions and the actual cost outcome. Factors that 
account for these variations may be analyzed to assess this 
confidence. Three primary sources of cost estimation 
uncertainty occurring in aircraft systems acquisition were 
indicated as: 
1. Changes requested by the customer 
2. Difficulties encountered by the contractor 
3. Statistical uncertainty inherent in the estimating 
method--e.g., uncertainty due to failure to include 
all of the relevant independent variables, uncertainty 
due to inherent randomness in the process being 
modeled. 
The study maintained that the effectiveness of a parametric 
cost model could only be analyzed with respect to the third 


source of uncertainty. The effects of the first two sources 
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of uncertainty on the validity of a model could possibly be 
observed by analyzing the planned weight and speed against 
actual weight and speed of the finished aircraft in the 
regression model. (Levenson, 1972, p. 33) 


BI J. Watson Noah Associates (FR-103-USN) September 
1973 


The original intent of this report was to examine 
aircraft Research and Development costs and derive cost 
relationships for their estimation. Due to the difficulty 
isolating historic R & D costs, production costs were 
also examined. 

Data from thirty-five aircraft systems were included 
in the research studv. Airframe cost elements included 
engineering, tooling and manufacturing labor, and materials 
costs. The costs were divided into non-recurring and 
recurring costs. The non-recurring costs included primarily 
much of what is considered as Research, Test, Development 
and Evaluation. 

These cost estimating relationships were developed 
using multiple regression analysis through several logical 
steps. First, a large number of variables in different 
combinations and functional forms were screened. An 
examination of conventional regression statistics resulted 
in the elimination of several alternatives. The preferred 
CER was developed and a prediction interval computed. The 


equation was then used to predict known costs for one or 
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more aircraft which had been temporarily excluded from the 
data base as a form of validation and verification. LE 
these results proved satisfactory, then all of the 
observations were included in the CER development and the 
coefficients were reestimated. (Noah, 1973, pp. 44-45) 
The following candidate variabies for non-recurring 

airframe costs were selected: 

S = Maximum Speed 

A = AMPR Weight 

R = Ratio of gross takeoff (GTO) weight to AMPR weight 

T = Technology Index 

D = Complexity Dummy 
Aeronautical Manufacturers’ Planning Report (AMPR) weight 
provided a standard for consistent evaluation. Maximum 
speed was used for an aircraft's best altitude. Gross 
takeoff weight represents design gross weight for an 
aircraft's primary mission. The technology index variable 
explained the changes which occurred in airframe 
manufacturing technology through time trends. The 
complexity dummy variable was included because the CERs 
underestimated the costs of four aircraft (F-102, F-106, B- 
58 and F-111). The use of the dummy variable was justified 
for these aircraft due to mission or performance parameters 
which required significantly new and complex technology. 


(Noah, 1973, pp. 47-48) 
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The non-recurring airframe costs relationship, 
derived through regression analysis, resulted in the 


following CER predictor: 


ome = -5.945 + .00663 Տ + ,05138 T - 1.4071 R + 6.74926 D 
(6.43) (1.645) (3.18) (7.54) 


N = 32 
R2 = .847 


Numbers shown in parentheses are t-ratios expressed in 
absolute value. All logarithms are understood to be to the 
base 'e'. (Noah, 1973, p. 66-67) 

Cost estimation relationships for separate elements 
of airframe non-recurring total costs were not developed in 
this model. 

The significance of avionics cost in aircraft system 
development with a current lack of avionics CERs to estimate 
either development or production costs was addressed in this 
study.  Avionics CER development had not been successful up 
until that time due to poor data availability and quality. 
The study recommended categorization and reporting of 
avionics costs by function through required contractor cost 
reports. 

4. RAND (R-1693-1-PA&E) May 1975 

The cost estimation model developed in the 1972 RAND 
study (R-761-PR) elicited user concern centering on three 
perceived shortcomings of the model: (1) the only two major 
explanatory variables were weight and speed; (2) all 


aircraft were lumped together rather than treated as 
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separate classes; and (3) no provision was made for taking 
into account changes in airframe structural materials and 
manufacturing methods. (Large, 1975, p. 2) As information 
on several new aircraft became available, the Office of the 
Assistant Secretary of Defense -Program Analysis and 
Evaluation (OSD-PA&E) sponsored a new RAND study to address 
these problems. The study plan called for: 

1. Review of airframe data in the RAND files to ensure 
accuracy and consistency of definition and acquisition 
data on new aircraft 

2. Consideration of additional explanatory variables that 
would make the model better able to deal with 
characteristics peculiar to individual aircraft, e.g., 
variable-geometry wing, oversize fuselage 

3. Examination of the cost impact of major changes in 
manufacturing technology over time and of the use of 
different structural materials. (Large, 1975, p. 2) 

In the time available, all questions concerning data 
consistency were not resolved. Their search for other 
explanatory variables that would improve the accuracy of 
estimates were less fruitful than they hoped. The 
variations in cost that were not explained by weight and 
speed were not explained by any other objective indexes that 
they could find. Since the data sample consisted largely of 
aluminum aircraft, the shift to other materials such as 
steel, titanium, and composites raises a question about the 
value of equations derived from that sample for estimating 


the cost of future aircraft. Some qualitative 


considerations were addressed concerning a statistical 
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analysis trend toward higher material costs and reduced 
manufacturing man-hours. 

The estimation model developed was similar to other 
RAND models in that it allowed estimates to be made of 
individual cost elements. The study contends that results 
obtained from individual ccst estimates are comparable to 
the accuracy achieved by estimating at the total program 
level recommended by the 1973 Noah study (FR-103-USN). 

An attempt to analyze the data sample by aircraft 
mee (bombers, fighters, cargo aircraft, etc.) was 
addressed. Despite the intuitive appeal of stratifying the 
sample in that way, two factors discouraged this approach. 
First, when the data were plotted, no natural boundaries 
appeared. Trainers were mixed with fighters, fighters with 
bombers, and bombers with cargo aircraft since many category 
types were similar in both weight and speed. Second, the 
sample size for individual aircraft types was too smail to 
be representative except in the case of fighters. They held 
that in cost estimation, as is usually the case, the new 
aircraft will be substantially different from the historical 
data base and it is better to have a larger group of more 
diverse aircraft as a data sample. 

Numerous explanatory variables that could impact 
aircraft development cost were evaluated. Seventeen 
Separate physical characteristics were considered as 


possible variables for analysis. Other factors influencing 
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program cost were explored: schedule, management, funding, 
state-of-the-art advance, availability of labor, investment 
in capital tools, and time. However, these factors were 
considered to be inconsistent and not appropriate to a 
parametric cost model based on data from a wide assortment 
of programs insensitive to small changes. (Large, 1975, p. 
14) 

Utilizing a stepwise least-squares procedure, the 
explanatory variables were evaluated. The most 
statistically significant characteristics and dependable 
predictors of cost remained weight and speed. (Large, 1975, 
р 

Flight test costs were also addressed in this study 
as a separate cost element. The independent variables found 
to be significant here, other than weight and speed, were 
the number of flight-test aircraft and a dummy variable to 
distinguish between cargo aircraft and all other types. The 
rationale for the dummy variable focused on added cost of 
instrumenting the test aircraft as an important portion of 
flight-test cost. Thus, cost should increase. as the number 
of aircraft increases. Cargo aircraft supposedly require 
less flight testing than fighters and bombers due to a 
relative complexity factor, so cargo aircraft flight test 
costs would be lower. The flight test estimating equation 


Was presented as follows (Large, 1975, pp. 36-37): 
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where FT = Flight Test Cost (1973 $ in Thousands) 
Wt = Airframe Unit Weight (1b) 
Speed = Maximum Speed (kn) 
N = Number of Test Aircraft 


DV = Dummy Variable (2 - Cargo, 1 - All others) 


FT = Kod (Speed) *?? (իթ < тукте 
(.99) (.92) (.99) (.99) 
R2 - .81 


The number under each independent variable is the level of 
significance of that variable. 

The study provided a suggested direction for future 
research emphasizing not only deterministic physical and 
performance characteristics but also trying to understand 
the influence of program differences. Factors such as 
schedule, experience, efficiency, economic conditions, labor 
scarcities, and all other contractor and governmental 
concerns do have a cost impact on each individual aircraft 
system acquisition. (Large, 1975, pp. 53-54) 

S. RAND (R-1854-PR) March 1976 

This report described the development of a 
substantially revised RAND computer model, DAPCA III 
(Development and Procurement Costs of Aircraft), which 
Superceded the previous version reported in RAND report R- 
761-PR. This model is based partially on airframe 
methodology described in R-1693-1-PA&E with all airframe 


costs calculated as functions of airframe unit weight and 
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maximum speed at best altitude. Other explanatory variables 
found to be significant were time of first flight for 
manufacturing labor and for manufacturing materials, and the 
dummy variable for cargo or non-cargo aircraft in flight 
test cost. (Boren, 1976, p. 2) 

No cost estimation relationships were developed for 
avionics packages to be included in the total system cost. 
Avionics development cost was entered into this model only 
as a throughput. Estimations for follow-on avionics 
packages were adjusted to follow a 95% learning curve factor 
since the package usually consisted of old as well as new 


equipment. 


6. TRW Defense and Space Systems Group (ASD-TR-80- 
5025) September 1980 


This study does not address the acquisition of the 
total aircraft system, rather it focuses on the software 
cost analysis and estimating procedures of avionics 
operational flight programs (OFP). It assumes limited 
knowledge of the software product in the early planning 
phases, increased knowledge before the release of the 
Request For Proposal (RFP), and more complete knowledge at 
the time of proposal evaluation and source selection. 
(Wolverton, 1980, p. 1) Several cost estimating 
methodologies and alternatives were provided to support and 
evaluate the validity of an initial cost estimate. 

The study reviewed five traditional approaches to 
software cost estimation. The approaches described were 


22 





top-down, Similarities and differences, ratio, Standards, 
and bottom-up estimating. It was recommended that two 
approaches should always be used in order to cross-check one 
against the sor» This provided a systematic basis that 
would account for any observed difference in the total cost. 

Four cost estimating models, that could be utilized 
for initial estimates or cross-checking, were described by 
purpose, input, computational procedures, and output. These 
models, believed to be most useful, included: Boeing 
Computer Services Cost Model, IBM Walston-Felix Cost Model, 
Putnam's Software Life Cycle Cost Model, and RCA PRICE 
Software Cost Model. These parametric estimation modeis 
predominantly use a combination of the following inputs: 
units of delivered source statements, lines of source code, 
number of source instructions, type of software to be 
developed, programming language and programmer skill, 
programming techniques, labor cost, available manpower or 
similar type descriptors. Utilizing various parametric 
techniques, the models provides cost estimation information 
in the form of man-month requirements, project duration, 
development cost, time phasing of effort, and sensitivity 
analysis to adjusted input variables. 

The study recommends that each separate cost 
estimate be verified through comparison with an alternate 


prediction method. 
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7. RAND (N-1685-AF) March 1981 
This research project was directed at providing cost 
estimating methods and relationships for bcth whole avionics 
СЕ and individual avionics systems for combat aircraft. 
The study centered on a sample of 17 combat aircraft and the 
avionics equipment installed in each. Possible explanatory 
variables were selected based upon interview inputs from 
defense contractors. Multivariate regression analysis 
techniques were used to evaluate potential CERs for both 
whole suites and individual avionics systems. 
The explanatory variables determined to be most 
statistically significant for the avionics suites were: 
l. Aircraft Empty Weight 
2. Avionics Suite Weight 
3. System Power Requirements (kiiovoltamperes) 
4.  Avionics Suite Volume 
3. Year of First Flight (technology variable) 
6.  All-weather capability dummy variable. 
Four individual cost estimating relationship equations were 
developed based upon aircraft characteristics, avionics 
suite weight, avionics suite volume, and avionics suite 
power requirements. (Dryden, 1981, pp. v-vi) 
Analysis of individual avionics systems, broken down 
into ll functional groups, did not yield cost estimating 
relationships that were as robust as those provided for a 


whole avionics suite. This grouping provided relatively 
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homogeneous subsamples with potential estimating 
relationships based on weight, volume and power variables. 
A technology variable added little to the effectiveness of 
tested relationships with an undesirable amount of 
unexplained variance remaining. 

A major problem expressed in this study was the 
difficulty in capturing and representing the rapid change 
characterizing the electronics technology of avionics. 
Advances in that technology have consistently led to the 
accomplishment of more individual functions per unit size of 
avionics equipment. To meet increasing mission 
requirements, more functions have been included in the 
design of avionics suites with an overall increase in total 


СЕБЕ. (Dryden, 1981, p. 2) 


C. | SUMMARY 

The studies discussed in this chapter were developed to 
provide parametric cost estimating models for both 
development of total aircraft systems and separate cost 
elements of those systems. The models describing airframe 
costs were developed as long ago as 1967.  Avionics and 
software costs have emerged as growing elements in the 
acquisition of new aircraft systems. All of these cost 
models were developed through multiple stepwise regression 
using various size databases. The statistical samples were 


updated and evaluated with newer aircraft designs as 
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manufacturing methods and materials also changed. Despite 
the difference in samples and statistical approaches each 
study used for estimation, the two primary aircraft 
characteristics or variables/drivers for airframe cost 
remained weight and speed. Comparing airframe design 
alternatives for a new aircraft system, cost and performance 
tradeoffs could not be readily identified by using current 
estimation models unless weight and speed are significant 
factors in the analysis. Figure 2-1 compares four airframe 
cost studies by identifying ccst elements and independent 
aircraft characteristic variables. Other physical and 
performance characteristics provided the most easily 
quantifiable descriptors of an aircraft system but did not 
yield the statistical qualities required to be considered 
for inclusion in an accurate cost model. 

The need for identification of more reliable 
independent variables, that would provide statistical 
stability for cost estimation, was a salient issue addressed 
in these research studies. The structure and implementation 
of acquisition record keeping systems to provide the depth 
and accuracy of cost data for analysis was also considered 


an important focal point. 
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DEPENDENT VARIABLES 
Aircraft Recurring Cost 
Aircraft Non-recurring Cost 
Development Support Cost 
Engineering/Tooling Cost 
Flight Test Cost 
Manufacturing Labor Cost 
Manufacturing Materials Cost 
Quality Control Cost 
Tooling Cost 
Total Cost 


Engineering Hours 
Manufacturing Hours 
Quality Control Hours 
Tooling Hours 


INDEPENDENT VARIABLES 
Cargo Dummy 
Quantity 
Speed 
Time/Complexity 
Weight 


STUDIES 

А. PRC R-547A (1967) 

B. RAND R-761-PR (1972) 

C. NOAH FR-103-USN (1973) 
D. RAND R-1693-PA&E (1975) 
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Figure 2-1. Dependent/Independent Variables Developed 
For Aircraft Cost Estimating Models 
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III. DEVELOPMENT OF DATA BASE 


A. REQUIREMENTS FOR BUILDING DATA BASE SYSTEM FOR T & E 
l. Current Data Base 

The system currently employed at NAVAIR is on three 
VAX-780's. This system does not facilitate either easy 
access to, amendment of, or rapid manipulation of the stored 
data due to heavy use by all branches of NAVAIR. The need 
for separate applications and more natural access to the 
data became evident in discussions with the sponsor. This 
need must also be filled by a system that is MS-DOS 
compatible that will integrate with their current on-line 
applications and other projected applications. The 
discussion in the next two sections suggests that a 
relational database would best fit the purpose of this 
study. A relational DBMS provides more timely information, 
better data integrity, data independence, better data 
management, and economies of scale. (Kroenke, 1983, p. 17) 

2. Need for Data Manipulation 

Constructing a data base would be greatly simplified 
if the only requirements were to estimate total program cost 
or total development and total production costs. For long- 
range planning studies, estimates at such aggregated levels 
may suffice, but they are of little use in understanding why 
a new program is estimated to cost a certain amount. An 


analyst often wants to be able to compare major cost drivers 
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With their counterparts to determine whether they seem 
reasonable and to make adjustments wherever indicated by 
Special characteristics of the proposed aircraft (Large, 
1975, p. 8), or to make design or programmatic decisions 
involving tradeoffs at low levels of detail. These ad hoc 
inguiries necessitated a tailored data base applications 
program that could be easily manipulated and readily 
interfaced into a separate statistical analysis software 
package such as Statsgraphic, version 2.1 or later. 
3. Need for Standardization 

Achieving a perfectly consistent data base when the 
data have been compiled by so many different contractors is 
extremely difficult because accounting practices differ so 
greatly among companies. (Large, 1975, p. 7)  Thoroughly 
reviewing the data supplied by the contractors (levels below 
the required CCDR reports) and mpar ing them to archival 
data, available through NAVAIR (CCDR reports), allowed for 
Some standardization and normalization (see Appendix A, DATA 
DICTIONARY). Upon completion of this step, it then becomes 
necessary to select an appropriate data base package for the 


tailored design and implementation. 


B. DESIGN AND IMPLEMENTATION 

Given that the data base would be used in a Local Area 
Network (LAN) MIS office environment, a desk top-based DBMS 
with advanced user interface and full transfer capabilities 
to the VAX-780s would be ideal. Several excellent 
relational data base shells are available commercially. 
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dBase III+ was selected for its application parameters, user 
friendliness and availability of technical support. The 
research indicated that the basic relational composition of 
the data base required the ability to Combine airco 
specifications and test data in many different 
configurations as depicted in the Bachman Diagram of the 


logical system (Figure 3-1). 


SPECIFICATIONS TEST DATA 
Aircraft, Fatigue Test, 
Characteristics, Flight Test, 
Performance Static Test, 
Ratios/Factors Windtunnel Test 


Weight 





SPECIFICATIONS_TEST DATA 
(Any Specification may be 
joined with any other 
Specification/s or Test 
Data. 


Any Test Data may also be 
joined with any other 
Test Data or 
Specification/s. 





ጫ 


Figure 3-1. Bachman Diagram 


The data was broken down at the third normal form (3NF) 
using the aircraft model as the key attribute. A number of 
predefined procedures (see Appendix B, PROGRAMS) for the 
manipulation of the data were compiled and a hierarchical 
chart was developed to enable visualization of the 


interrelationships of those procedures (Figure 3-2). 
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TIGER 
MAIN 
MENU 


WORK WITH i ADD DATA | EDIT DATA | | DELETE 
EXISTING | | MENU | МЕМО | FILES MENU; 


FILES MENUI 





Figure 3-2. Basic Hierarchy Chart 


Purther decomposition led to the hierarchy depicted in 
Figure 3-3. TheNEEhgrtv-one ($327) attributes and their 
structure (see Appendix C, DATA STRUCTURES) used in the 


programs evolved from this decomposition. 


C. DATA BASE UTILIZATION AND BENEFITS 

A User's Manual (see ბაალის D, USER'S MANUAL) was 
developed to enhance the maintenance and portability of the 
applications programs. When a new aircraft is to be 
developed, all the available data can be inserted into the 
data base. Corrections to existing data as well as deletion 
of outdated data or entire records have also been 
Simplified. Perhaps the major benefit of the program is its 
ability to merge files based on any attribute or sub-sets of 
attributes the analyst wishes to examine. Ad hoc queries 
can be processed and the analyst can review the report in a 
printed form (see Appendix E, REPORTS) as well as entering 
this newly created file into Statsgraphic, a statistical 
software package, to expedite the analysis process. 
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IV. DATA ANALYSIS OF SYSTEM TEST AND EVALUATION 


A. DISCUSSION OF DATA STRUCTURES 
As discussed in Chapter I, the data received were broken 
down into two basic cateqories, dependent and independent 
variables. These two types of variables are further 
described below. Appendix C (DATA STRUCTURE) lists all 
these variables as they are grouped into categories in the 
data base. 
im, Dependent Variables 
In the analysis process, we are trying to determine 
a relationship between the physical and performance 
characteristics of an aircraft and its test costs. The 
System Test and Evaluation data requested from the Defense 
Contractors and NAVAIR focused on direct labor hours. 
Direct labor hours have proven consistent in evaluating 
costs without regard to inflationary dollar values. 
፣ ን ከ ከበይፎ ፐ 1በ፣ ር manufacturing, tooling, quality control, 
logistic support and total direct labor hours for the Work 
Breakdown Structure sub-elements of Contractor Flight Test, 
Static Test, Fatigue Test and Wind Tunnel Test are used as 
dependent variables for analysis. Standardized Work 
Breakdown Structure definitions of these direct labor hour 


cost elements as provided in Volume I, Chapter III. 


43 


2. Independent Variables 
Data on aircraft physical and performance 
specifications are provided by Defense Contractors, NAVAIR, 
Aircraft Cost Handbooks (Noah, 1973; Day, 1982) and Jane's 
All the Worlds Aircraft reference series (1948 to present). 
This reference material allows an initial grouping of 
independent variables for estimation. The potential 
variables are chosen based on the availability of data, 
identification as proven cost drivers in previous research 
and expert recommendations (i.e., contractors, NAVAIR and 
Flight Test Centers). These specifications are separated 
into the following sub-categories: 
a. Characteristics - Number of Crew 
Date of First Flight 
Aircraft Wetted Area 
Fuselage Volume 
Wing Loading 
Carrier Capable 
Number of Avionics Boxes 
Number of Engines 
Number of Store Stations 
Thrust 
b. Ratios/Factors - Limit Load Factor 
Ultimate Load Factor 
Empty Weight Divided by 


Structure Weight 
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Empty Weight Divided by 
Aircraft Volume 
Gross Takeoff Weight Divided by 
Structure Weight 
С. Weight - Structure Weight 
Airframe Unit Weight 
Empty Weight 
Gross Takeoff Weight 
Uninstalled Avionics Weight 
Installed Avionics Weight 
Maximum Structural Store Weight. 
а. Performance - Maximum Speed at Optimum Alt 
Maximum Speed at Sea Level 
Cruise Speed 
Combat Ceiling 
Service Ceiling 
Combat Radius 
The complete data structure listing of both the dependent 
and independent variables are contained in Appendix C (DATA 
STRUCTURE). 
3. Statistical Analysis Data Format 
Multiple linear and non linear regression were 
performed. The process started by developing correlation 
matrices and then selecting initial independent variables 
with the highest correlation relating to the dependent 


variables and low inter-variable correlation with other 
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independent variables. The regression procedure fits a 
model relating one dependent variable to one or more 
independent variables by minimizing the sum of the squares 
of the residuals for the fitted line. Linear, 
multiplicative and exponential models were used. In the 
multiplicative and exponential models, the dependent 
variable is first transformed by taking its natural 
logarithms. Then, the model parameters are estimated. The 


results are then plotted using the fitted lines. 


B. EVALUATION OF DATA 
1. Statistical Value of the Data 

The data available for analysis are given in 
Appendix D. During the screening process, it was determined 
that only Engineering hours and Total hours cost elements 
Within the Contractor Flight Test WBS sub-category contained 
sufficient data points to permit statistically valid 
analysis. Although much of the Static Test, Fatigue Test 
and Wind Tunnel Test data were consistent and complete for 
Several aircraft, there were not enough data reported in 
these sub-categories to lend statistical significance for 
the use of these cost elements as dependent variables. 

The data representing both dependent and independent 
variables were entered into a data base to facilitate 
analysis and grouping of the data. The specific data points 


available for analysis in this study are represented in 
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Appendix Е. Due to the proprietary nature of the data, the 
presence of data is represented by an 'XX' corresponding to 
a the applicable cost element or physical/performance 
characteristic. 

NAVAIR supplied standardized data from historical 
records. This data was used to validated some of the labor 
hours provided by Defense Contractors. Not all of this data 
was able to be standardized as discussed in Chapter I. 
However, it was determined that this data should be included 
so that initial analysis could be conducted with the largest 
possible sample size. It is envisioned that NAVAIR will 
continue further collection and standardization of this data 
so that more definitive statistical analysis can be 


accomplished as data becomes available. 


CO ANALYSIS OF COST DRIVERS 

As independent variables were initially evaluated for 
consideration as cost drivers, a one-sample analysis was 
performed to indicate data consistency (Statgraphics, 1986 
р. 11-2). A histogram plot of variables with greater than 
ten data points was developed. This enabled an analysis of 
both data groupings and variable comparison of physical/ 
performance characteristics. The resulting one-sample 
analysis and histograms are contained in Appendix F. 

All of the independent variables were considered for 


potential analysis. Several were evaluated as not having 


47 


sufficient data points required for successful multiple 
regression techniques. The following cost drivers were 
considered to have the most significant impact for cost 
estimation modeling: Number of Crew (CREW), Date of First 
Flight (FF), Wing Loading (WL), Carrier Qualified(CQ), 
Number of Engines (ENG), Thrust, Empty Weight Divided by 
Structure Weight (WEOWS or WE/WS), Gross Takeoff Weight 
Divided by Structure Weight (GTOWOWS or GTOW/WS), Structure 
Weight (WS), Empty Weight (WE), Gross Takeoff Weight (GTOW), 
Uninstalled Avionics Weight (WAVU), Installed Avionics 
Weight (WAVI), Maximum Speed at Optimum Altitude (VMAXA), 
Maximum Speed at Sea Level (VMAXS), Cruise Speed (VCRUISE), 
Combat Ceiling (CBCEIL), Service Ceiling (SERCEIL) and 


combinations of the above. 


D. DEVELOPMENT OF COST DRIVER MODELS 

Both stepwise least-squares procedures and single step 
multiple regression techniques were used to determine the 
best cost driver models. All of the potential independent 
variables were tested with respect to dependent variables of 
Contractor Flight Test Engineering and Total direct labor 
hours. During the initial regression, a F-ratio of 4.0 was 
used as a threshold for inclusion of independent variables 
in the equation. Past historical studies showed that 
certain particular variables were not determined to 


influences the cost (Rand, 1975, p.16). However, we 
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eliminated the independent variables based solely on their 
statistical insignificance. The multiple-regression package 
used calculates the usual statistical measures of fit and 
provides plots of the fit. This package eliminates observa- 
tions with missing data points thereby decreasing the sample 
size for analysis. These results are shown with the develop- 
ment of each equation in APPENDIX G. In selecting preferred 
equations, a high coefficient of determination (R2), the F 
statistic for tests concerning the equality of the inde- 
pendent variables standard deviations, and the independent T 
values are the basis for variables initially being included 
in the regression. Both linear and logarithmic regression 
were used. Although logarithmic regression minimizes 
relative errors, some extremely valuable linear equations 
round which had as good if not better statistical 
Significance. | 
1. Contractor Flight Test Total Labor Hours 
a. Weight and Speed Variables 

The independent variables initially used with 
the Total Hours cost element were selected from the outcomes 
of previous studies and expert opinion, in this area, 
focusing on aircraft weight and speed. All variables of 
weight and speed, including ratios of both, were evaluated 
as potential cost drivers. it was found that the non- 
availability of complete data created a wide variation in 


the outcomes of the analysis. With a large sample size, the 
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statistical significance of the equation was less than that 
of one with a small sample size. 

ეხ იც on two independent variables--weight 
and speed--the following log-linear equation resulted: 
EQUATION 1 (Refer to pp. 184, 185) 


КОТ PENSIO 


TOTALHRS = -1.64 (VMAXA) (WEOWS) 


R2 = .59 
F-Ratio = 11.56 
19 Observations 
Utilizing stepwise regression, including all the 
weight, speed and weight ratio variables, the most 
conclusive relationship developed, resulting in the 
following log-linear equation and relating statistics: 


EQUATION 2 (Refer to pp. 186, 187) 


TOTALHRS = -10.89 Ne (МЕЖЕ Т. ^^ 


R2 2 ,95 
F-Ratio = 69 
10 Observations including: A-l10, A=4, A->5, on 
F-14, F-15, F-4, F/A-18, S-3, T-38 
Both of these relationships are statistically 
sound. What also must be considered is the observation size 


which was reduced by the inclusion of other independent 


variables with less data availability. 
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b. Consideration of Other Variables 

As the other potential cost drivers were also 
considered, several variables emerged as being consistently 
reliable. These included characteristics, performance and 
avionics weight factors. Interestingly, avionics weight 
emerged as particularly significant independent variable 
when used as a percentage factor of either Aircraft 
Structure Weight (WS) or Empty Weight (WE). This component 
provided a sizing factor for avionics that provided an easy 
comparison across all types of aircraft. The integration of 


avionics accounts for a large number of direct labor hours 


їп the Contractor Flight Test effort. This allows for 
consideration of avionics as an important cost driver. In 
the past, avionics was overlooked. It was only considered 


as a portion of total airframe weight. 
With these variables considered, the analysis 
yielded the following estimated equation: 
EQUATION 3 (Refer to pp. 196, 197) 
TOTALHRS = -6726.84 + 2.33 (VMAXA) + 35.22 (WL) 
+ 97.29 (WE/WAVI) + .13 (WE) 
К2 = .95 
F-Ratio = 36.4 
12 Observations 
As more physical and performance characteristics 
were introduced, the sample size evaluated through stepwise 


multiple regression decreased again due to missing data 


Sd 


poines. This small sample size consisted of a more 
homogeneous grouping of aircraft by type and weight 
(<100,000 lbs.). The evaluation of this sample grouping 
with more independent variables yielded a statistically 
Significant result. The following was obtained from the 
analysis: 


EQUATION 4 (Refer to pp. 220, 221) 


TOTALHRS = 6.87 (VMAXA)*/°(ws/wavr)~°*’>(wavu)?**? 
(стом) 17-03 (стои/мз) 1 7-13 
82 = .98 
F-Ratio = 62.1 
ll Observations 
EQUATION 5 (Refer to pp. 222, 223) 
TOTALHRS = - 6.32 (VMAXA)'?^(ws/wavi)l-i? 
R2 = ‚92 
F-Ratio = 57.1 
13 Observations 
EQUATION 6 (Refer to pp. 224, 225) 
TOTALHRS = -6765.36 + 2.34 (VMAXA) + 30.94 (WL) 


+ 101.32 (WS/WAVI) + 0.15 (WE) 
R2 2 .95 
F-Ratio = 41.5 


13 Observations 
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2. Contractor Flight Test Engineering Hours 
a. Weight and Speed Variables 


The independent variables used with the 
Engineering direct labor hours cost element were selected 
with the same criteria and constraints as in Total Hours. 

Utilizing only two independent variables--weight 
and speed--the following log-linear equation were derived: 
EQUATION 7 (Refer to pp. 230, 231) 


29 DO 


ENGHRS = 0.23 (VMAXA) (WEOWS) 


СЕ 
F-Ratio = 6.8 
18 Observations 
Utilizing stepwise regression, including all the 
weight, speed and weight ratio variables, the most 
conclusive relationship emerged, resulting in the following 
linear equations and related statistics: 
EQUATION 8 (Refer to pp. 232, 233) 
ENGHRS = -664.71 + 0.23 (WS) + 1.73 (VMAXA) - 0.04 (GTOW) 
R2 = .91 
F-Ratio = 25.02 
ll Observations including: A-10, A-4, A-5, A-6, 
ሰ ኑትን ተ ዓን P/A-18, 5-3, Т-38. 
Both of these relationships are statistically 


Valid with the considerations as mentioned with Total Hours. 
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b. Consideration of Other ቸስ 

Тре same independent variables used in Total 
Hours were evaluated. With these variables considered, the 
following relationship of cost drivers yielded the following 
results: 
EQUATION 9 (Refer to pp. 236, 237) 

ENGHRS = 165.13 + 3.21 (VMAXA) + 67.20 (FF) 

- 2143.66 (THRUST/WE) 

R2 = NI 

FP-Ratio > T06 

17 Observations 
A smaller sample size of aircraft with Gross Takeoff Weight 
less than 100,000 lbs. resulted in the following analysis: 
EQUATION 10 (Refer to pp. 242, 243) 

ENGHRS = - 574.34 + 0.72 (VMAXA) + 7.85 (WL) 

+ 29.2 (WS/WAVI) + 0.3, “ასე, "ს" ክ፡፡፡ 

- 0.07 (GTOW) - 18.22 (FF) - 706.75 (CREW) 

R2 = .998 

P=Ratio =] Fp pom 

ll Observations including: A-10, A-4, А-5, А-6, 

AV-8B, F-14, F-15, F-4, F/A-18, S-3, T-38. 

EQUATION 11 (Refer to pp. 244, 245) 
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ENGHRS = 1.1 (vMaxa) * 8? (ws/wAVI) 24 GTow) 


R2 = ,79 
F-Ratio = 12.7 
14 Observations 
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Е. SUMMARY 

Contractor Flight Test Total direct labor hours proved 
to be a more stable dependent variable than Engineering 
direct labor hours. The best cost drivers were determined 
using a sample size with Gross Takeoff Weight restricted to 
less than 100,000 lbs. In most relationships, the avionics 
weight percentage factor emerged as particularly significant 
independent variable. 

No best cost model can be recommended at this point due 
to lack of data causing variance in observation size between 


cost estimating relationships. 
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У. SUMMARY 


The purpose of this research was to review the current 
cost estimating structure in Aircraft Systems Test and 
Evaluation and provide better cost estimation models, with 


particular emphasis on Contractor Flight Test elements. 


A. SUMMARY OF RESULTS 

As a result of extensive field investigation, data 
collection, database design and implementation and 
parametric modeling, the major findings of this research are 
enumerated below: 

l. Propositions for a better implementation of theke emk 

The Contractor cost Data Reporting (CCDR) system was 

established to provide the DOD with continual ability to 
develop and use valid cost estimates (Chapter II, Volume I). 
However, from a cost estimation standpoint, current 
practices of the CCDR system suffer from numerous 
Shortcomings. First, CCDR reports have often been 
inconsistent across contractors due to ambiguity in defining 
cost elements. second, dual source and sub-contracts are 
more than frequently granted. Contractors habitually 
cannot, or do not want to cooperate with other contractors. 
Third, cost data have not been reported regularly enough for 
time-series analysis. 
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This research proposed a number of courses of action 
that could at least correct some of these shortcomings for 
more meaningful and accurate data analysis: (1) factor the 
Work Breakdown Structure (WBS) into lower levels, (2) 
provide time-phased data reporting, and (3) implement a 
well-defined CCDR data base system (Chapter III, Volume I). 
Furthermore, this study suggested an EM restructur- 
ization of the WBS by revising the hierarchy of the WBS 


elements. 


ա Blicitation of experts' opinion to identify the most 


important cost-drivers in Svstem Test and Evaluation 





Past scientific studies have primarily considered 
weight, speed and the number of aircraft as the most 
EEIstically significant cost estimators. Due to 
technological innovations, other cost drivers have recently 
emerged. This study conducted a nation-wide field 
investigation. The following factors were identified as 
essential cost drivers: mission, aircraft weight, aircraft 
speed, avionics complexity, software, power supplies, data 
reduction, number of test aircraft, delivery schedule, joint 
contractor/ military testing and political environment 
(Chapter V, Volume I). 

The interviews with defense contractors and military 
test centers also resulted in numerous recommendations for 
improvement of the current process of System Test and 
Evaluation. Among these, the following strategies have 
triggered substantial interest: (1) use of simulation in 
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software testing, (2) use of structured analysis and design 
methodology to develop software, (3) implementation of 
distributed systems using parallel process, (4) development 
of more efficient power units to reduce weight and volume of 
avionics of aircraft, (5) reduction of the required number 
of test aircraft, and (6) delivery of aircraft in a ен 
(phase program). In addition, in a longer perspective, 
further studies are necessary to determine if joint testing 
is producing the highest quality and most cost-efficient 


aircraft. 


3% Survey of Current Data and Structure Maintained by 
Defense Contractors and Militar MINS: COCONS 


As an effort to gather data for cost modeling, this 
research gathered data from defense contractors and military 
test centers. Data were provided by Boeing, Rockwell 
International at RIS Fairchild, Grumman Aerospace 
Corporation, Rockwell International at Los Angeles, LTV 
Aerospace and Defense, General Dynamics, McDonnell Douglas, 
Lockheed Georgia, Lockheed California, the Naval Air Test 
Center, the Air Force Test Flight Center, and NAVAIR. iti e 
was found that some data were better and more complete than 
others. It was also found that some data requested could 


not be obtained (Chapter I, Volume II). 


4. Survey of Parametric Techniques for Estimating Cost 
of Aircraft systems 


Avionics and software costs have emerged aS growing 


elements in the acquisition of new aircraft systems. 
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Despite the difference in samples and statistical approaches 
each study used for estimation, the two primary aircraft 
Characteristics or variables/drivers for airframe cost 
remained weight and speed. 

The need for identification of more reliable 
independent variables, that would provide statistical 
Stability for cost estimation, was a salient issue addressed 
in these econometric estimations. The structure and 
implementation of acquisition record keeping systems to 
provide the depth and accuracy of cost data for analysis 


were also considered an important focal point. 


5. Development of a Cost Estimation Relational Data 
Base System 


The current NAVAIR system does not facilitate either 
easy access to, amendment of, or rapid manipulation of the 
stored data for cost estimation due to heavy use by all 
branches of NAVAIR. The need for separate applications and 
more natural access to the data became evident in 
ШО 5526: with the sponsor. This need must also be filled 
by a system that is MS-DOS compatible and will integrate 
With current on-line applications and other projected 
applications. 

Given that the data base would be used in a Local 
Area Network (LAN) MIS office environment, a desk top-based 
DBMS with advanced user interface and full transfer 
Capabilities to the VAX-780s would be ideal was implemented 
using dBase III Plus (Chapter III, Volume II). 
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6. Development of New Parametric Cost Estimation Models 
Contractor Flight Test Total direct labor hours 


proved to be a more stable dependent variable than 
Engineering direct labor hours. The best cost drivers were 
determined using a sample size with Gross Takeoff Weight 
restricted to less than 100,000 lbs. In most relationships, 
the avionics weight. percentage factor emerged as a 
particularly significant independent variable (Chapter IV, 


Volume II). 


B. SUGGESTIONS FOR FUTURE RESEARCH 

The conclusions developed through the statistical 
analysis are extensions and improvements on the previous 
studies cited. As more data are collected, standardized and 
inputted the equations developed should increase in 
accuracy. The rapidly changing "state of the art" in 
avionics and its commensurate effects on cost estimation and 
analysis of aircraft systems that have been previously 
identified, continues to be of concern. This effect on cost 
estimation will not be solved until a method of collection 
of engineering and total hours in the WBS and CCDR is 
adopted at lower levels than previously used. This paucity 
of data hampered this research and undoubtably will hamper 
future research and consequently the accuracy of estimation 
on proposed aircraft. The groundwork had been laid, this 


takes that groundwork but one step further. It is hoped 
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that this thesis will be of value to both the public and 
private sectors. The challenge to future research lies in 
the adoption of measures to insure clarity across both 
contractor and government lines. Then, precision and 


accuracy can be insured. 
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AIRCRAFT 
AVBX 
AWA 
CBT CEIL 


CBT RADIUS 
CHAR 


CREW 


CQ 
ENG 


ENGHR 

FATIGUE 
FENGHRS 
FILSHRS 


FIRST FLT 


FLIGHT 
FLTHRS 
FMFGHRS 
FQCHRS 


FTHRS 


APPENDIX A: DATA DICTIONARY 


MODEL + MISSION + MFG 

Number of avionics boxes in aircraft system 
Aircraft wetted area 

Maximum rated combat ceiling 


Radius of operation for combat purposes in 
miles 


MODEL + CREW + FIRST FLT + AWA +i VOCU E በከ 
CQ + AVBX + ENG + SSTA + THRUST 


Number of crew members 
Is the aircraft carrier qualified 
Number of engines 


Number of engineering hours spent on flight 
testing 


MODEL + FTMOS + PTHRS + FENGHRS + FMPGARS DS 
FTOOLHR + FQOCHRS + FILSHRS + FTOTHRS 


Number of engineering hours spent on fatigue 
testing 


Number of integrated logistic support hours 
spent on fatigue testing 


Date of first flight since 1952 


MODEL + FLTHRS + TEVTS + ENGHR ի ԽՆ 
TOOLHR + QCHR + ILSHR + TOTHRS 


Number of hours the aircraft spent in actual 
flight testing 


Number of manufacturing hours spent on 
fatigue testing 


Number of quality control hours spent on 
fatigue testing 


Number of hours the aircraft spent in actual 
fatigue testing 
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FTMOS 


FTOOLHR 


FTOTHRS 


GTOW 
GTOW/WS 


ILSHR 


LLF 
MAXWSS 
MFG 


MFGHR 


MISSION 


MODEL 


PERFORMA 


QCHR 


SENGHRS 


SER CEIL 


SILSHRS 


SMFGHRS 


SOCHRS 


Number of months the aircraft underwent 
fatigue testing 


Number of tooling hours spent on fatigue 
testing 


Total number of hours spent on fatigue 
testing 


Gross takeoff weight 
Gross takeoff weight/Structure weight 


Number of integrated logistic support hours 
spent on flight testing 


Load limit factor 
Maximum structure stores weight 
Manufacturer's Name 


Number of manufacturing hours spent on 
flight testing 


[ASW | Attack | Bomber | Early ቤር | EW 
Fighter | Patrol | Recon | Trainer 

Transport] 

Aircraft's model number 

MODEL + THRUST + VMAXA + VMAXS + VCRUISE + 
GET CETE + ასო ፦ CBT _ RADIUS 


Number of quality control hours spent on 
flight testing 


Number of engineering hours spent on static 
testing 


Maximum rated ceiling 


Number of integrated logistic support hours 
spent on static testing 


Number of manufacturing hours spent on 
static testing 


Number of quality control hours spent on 
static testing 
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SSTA 


STATIC 


STMOS 


STOOLHR 


STOTHRS 


TEVTS 


THRUST 


TOOLHR 


TOTHRS 


ULF 
VCRUISE 
VMAXA 
VMAXS 
VOL 

WA 
WAVI 
WAVU 
WE 
WE/VOL 
WE/WS 


WEIGHT 


Number of aircraft store stations 


MODEL + STMOS + SENGHRS + SMFGHRS + STOOLHR + 


SQCHRS + SILSHRS + STOTHRS 


Number of months the aircraft underwent 


static testing 


Number of tooling hours spent on static 


testing 


Total number of hours spent on static 


testing 


Number of separate specific tests performed 
during the flight testing 


[Pounds of Thrust 
Horsepower | 


Shaft Horsepower 


Number of tooling hours spent on flight 


testing 


Total number of hours spent on flight 


testing 


Unlimited load factor 


Normal cruising speed in knots 


Maximum speed at optimum altitude 


Maximum speed at sea level 


Fuselage volume 
Aircraft unit weight 


Installed avionics weight 


Uninstalled avionics weight 


Empty weight of the aircraft 


Empty weight/Volume 


Empty weight /Structure weight 


MODEL + WS + WA + WE + GTOW + WAVU + WAVI + 


MAXWSS 
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WENGHRS 


WILSHRS 


WIND 


WL 


WMFGHRS 


WQCHRS 


WS 


WTHRS 


WTMOS 


WTOOLHR 


WTOTHRS 


Number of engineering hours spent on wind 
tunnel testing 


Number of integrated logistic support hours 
spent on wind tunnel testing 


MODEL + WTMOS + WTHRS + WENGHRS + WMFGHRS + 
WTOOLHR + WOCHRS + WILSHRS + WTOTHRS 


Wing strength measured in pounds per square 
foot 


Number of manufacturing hours spent on 
wind tunnel testing 


Number of quality control hours spent on 
wind tunnel testing 


Structure weight 


Number of hours the aircraft spent in actual 
wind tunnel testing 


Number of months the aircraft underwent 
wind tunnel testing 


Number of tooling hours spent on wind tunnel 
testing 


Total number of hours spent on wind tunnel 
testing | 
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Р 
А 


ጁ + + Ի Ի Ի Ի Ի HF ጁ X 


V 


БЕ 
SET 
SET 
SET 
SET 


SEN 


8 1 


APPENDIX B: PROGRAMS 


rogram..: ADDMOD. PRG 
uthor...: TUNG'S TIGERS 


Purpose..: Allows user to add models to the basic files. 
Date.....: 12/05/86 
I/O Files: AIRCRAFT.DBF, CHAR.DBF, FATIGUE.DBF, FLIGHT.DBF, 


PERFORMA.DBF, RATIOS.DBF, STATIC.DBF, 
WEIGHT.DBF, WIND.DBF 


Called By: TIGER.PRG, MODMENU.PRG 
Calls Mod: NONE 
Reserved.: selectnum 


ariables: NONE 


TALK OFF 
BELL OFF 
STATUS ON 
ESCAPE ON 
CONFIRM OFF 


COLOR TO GR+/B+ 
* ---Display menu options, centered on the screen. 
2 draw menu border and print heading 


CLEAR 
USE ADDFILE 
APPEND 
CLEAR 


2,22 SAY [ADDING MODELS TO ALL BASIC FILES..... ] 


USE AIRCRAFT 

APPEND FROM ADDFILE 

SORT ON MODEL TO TEMPSORT.DBF 

CLOSE ALL 

ERASE AIRCRAFT. DBF 

RENAME TEMPSORT.DBF TO AIRCRAFT. DBF 


USE CHAR 

APPEND FROM ADDFILE 

SORT ON MODEL TO TEMPSORPBODER 
CLOSE ALL 

ERASE CHAR.DBF 

RENAME TEMPSORT.DBF TO CHAR.DBF 


USE PERFORMA 

APPEND FROM ADDFILE 

SORT ON MODEL TO TEMPSORT.DBF 

CLOSE ALL 

ERASE PERFORMA.DBF 

RENAME TEMPSORT.DBF TO PERFORMA. DBF 
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RETURN 


USE WEIGHT 

APPEND FROM ADDFILE 

SORT ON MODEL TO TEMPSORT.DBF 
CLOSE ALL 

ERASE WEIGHT.DBF 

RENAME TEMPSORT.DBF TO WEIGHT. DBF 


USE RATIOS 

APPEND FROM ADDFILE 

SORT ON MODEL TO TEMPSORT.DBF 
CLOSE ALL 

ERASE RATIOS.DBF 

RENAME TEMPSORT.DBF TO RATIOS.DBF 


USE FATIGUE 

APPEND FROM ADDFILE 

SORT ON MODEL TO TEMPSORT. DBF 
CLOSE ALL 

ERASE FATIGUE. DBF 

RENAME TEMPSORT.DBF TO FATIGUE.DBF 


USE FLIGHT 

APPEND FROM ADDFILE 

SORT ON MODEL TO TEMPSORT. DBF 
CLOSE ALL 

EPASE FLIGHT.DBE 

RENAME TEMPSORT.DBF TO FLIGHT.DBF 


USE STATIC 

APPEND FROM ADDFILE 

SORT ON MODEL TO TEMPSORT.DBF 
CLOSE ALL 

ERASE STATIC. DBF 

RENAME TEMPSORT.DBF TO STATIC.DBF 


USE WIND 

APPEND FROM ADDFILE 

SORT ON MODEL TO TEMPSORT.DBF 
CLOSE ALL 

ERASE WIND.DBF 

RENAME TEMPSORT.DBF TO WIND.DBF 


SET CONFIRM OFF 
STORE ' ' TO wait subst 
Q 23,0 SAY 'Press any key to continue...' GET wait subst 


READ 

SET CONFIRM ON 
CLEAR 

USE ADDFILE 
ZAP 


* EOF: ADDMOD.PRG 


А 
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+ + + + + + 39 3 X 


SET 
SET 
SET 
SET 
SET 


Program..: BROANY.PRG 

Author...: TUNG'S TIGERS 

Purpose..: Allows the user to browse any current database file 
Date.....: 01/01/80 

I/O Files: Any database file selected by user. 

Called By: TIGER.PRG, BROWMENU.PRG 

Calls Mod: PRINT.PRG : 

Reserved.: selectnum 

Variables: NONE 


TALK OFF 
BELL OFF 
STATUS ON 
ESCAPE ON 
CONFIRM OFF 


DO WHILE .T. 
SET COLOR TO GR+/Bt 
* ---Display menu options, centered on the screen. 


+ +*+ ች ችት 


* 


CLEAR 
@ 


2, 


(ია (CO (CO ) թ (Թ 


draw menu border and print heading 


0 TO 12,79 DOUBLE 
3,15 SAY [B R O W S E CURRENT Ք I LL. 5= MEN U] 
4,1 TO 4,78 DOUBLE 
---display detail lines 
7,31 SAY [1. BROWSE ANY FILE] 
8,31 SAY [2. LIST FILES] 
LOF 


31 አላ ЛО ЕХ ees | 


STORE 0 ТО selectnum 
@ 12,33 SAY " select E 
8 12,42 GET selectnum PICTURE "9" RANGE 0,2 


READ 


DO CASE 


CASE selectnum = 0 


SET TALK ON 
CLEAR ALL 
RETURN 


CASE selectnum = 1 


* 


DO BROWSE ANY FILE 
ACCEPT [Enter filename....] to BROFILE 
USE &BROFILE 


GO TOP 

BROWSE 

SET CONFIRM OFF 

STORE ' ' TO wait subst 


@ 23,0 SAY 'Press any key to continue...' GET wait subst 
READ 


SET CONFIRM ON 
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CASE selectnum = 2 
* po LIST FILES 
DO PRINT 
DIR *.DBF 
SET PRINT OFF 
SET CONFIRM OFF 


STORE ' ' TO wait_subst 
@ 23,0 SAY ‘Press any key to continue...' GET wait subst 
READ 
SET CONFIRM ON 
ENDCASE 
ENDDO T 
RETURN 


EOE: BROANY.PRG 


^ 2 
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Р 


D 
I 


С 
С 
R 
V 


+ + ችጁች + Հ * X + Жжжж F 


SET 
SET 
SET 
SET 
SET 


rogram..: BROBASIC.PRG 


Author...: TUNG'S TIGERS 
Purpose..: 


This option allows the user to browse the basic data 

files. 

ate.....: 12/06/86 

/O Files: AIRCRAFT.DBF, CHAR.DBF, FATIGUE.DBF, FLIGHT.DBF, 
PERFORMA.DBF, RATIOS.DBF, STATIC.DBF, 
WEIGHT.DBF, WIND.DBF 

alled By: TIGER.PRG, BROWMENU. PRG 

alls Mod: NONE 

eserved.: selectnum 

ariables: NONE 


TALK OFF 
BELL OFF 
STATUS ON 
ESCAPE ON 
CONFIRM OFF 


DO WHILE T: 


SET 


COLOR TO GRa CBE 

* ---Display menu options, centered on the screen. 
x draw menu border and print heading 

CLEAR 

82. 0 10 19 9 ატ LC 

@ 3,18 SAY [BROWSE ხი 3 C Eo Io ETS M E NEU 
@ 4,1 ТО 4,29 DOUBLE 

x ~--display detail lines 

@ 7,31 SAY [1. AIRCRAFT] 

@ 8,31 SAY [2. CHARACTERISTICS] 

@ 9,31 SAY [3. PERFORMANCE] 

@ 10,31 SAY [4. RATIOS/FACTORS ] 

@ 11.5] SAY (52 WEIGHT 

@ 12,31 SAY [6. FATIGUE TEST] 

@ 13,31 SAY [7. FLIGHT TEST] 

@ 14,31 SA: 8. ზიგი) ТЕСТ 

@ 15,31 SAY [9. WIND TUNNEL TEST] 

d 170 ет 


STORE 0 ТО selectnum 
@ 19,33 SAY " зетлесе > 
@ 19,42 GET selectnum PICTURE "9" RANGE 0,9 


READ 
DO CASE 
CASE selectnum = 0 
SET TALK ON 


CLEAR ALL 
RETURN 
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+ + + Էէ * + + ችጁች + + + չէ * + + + + + Ի 


+ + X+ * X 


CASE selectnum Հ 1 


* 


DO AIRCRAFT 
USE AIRCRAFT 


GO TOP 

BROWSE 

SET CONFIRM OFF 

STORE ' ' TO wait subst 


@ 23,0 SAY 'Press any key to continue...' GET wait subst 
READ 
SET CONFIRM ON 


RE selectnum = 2 


DO CHARACTERISTICS 


USE CHAR 

GO TOP 

BROWSE 

SET CONFIRM OFF 

STORE ' ' TO wait_subst 


@ 23,0 SAY 'Press any key to continue...' GET wait subst 
READ 
SET CONFIRM ON 


EE selectnum = 3 


DO PERFORMANCE 
USE PERFORMA 


CO 0195 

BROWSE 

Sea, CONFIRM OFF 

STORE ' ' TO wait subst 


@ 23,0 SAY 'Press any key to continue...' GET wait subst 
READ 
SET CONFIRM ON 


SE selectnum = 4 


DO RATIOS/FACTORS 


USE RATIOS 

GO TOP 

BROWSE 

SET CONFIRM OFF 

STORE ' ' TO wait subst 


@ 23,0 SAY 'Press any key to continue...' GET wait subst 
READ 
SET CONFIRM ON 


CASE selectnum = 5 


* 


DO WEIGHT 

USE WEIGHT 

GO TOP 

BROWSE 

SETECONFIRM OFF 

STORE ' ' ТО wait_subst 

e 23,0 SAY 'Press any key to continue...' GET wait subst 
READ ` 

SET CONFIRM ON 
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CASE selectnum = 6 
* DO FATIGUE TEST 
USE FATIGUZ 


GO TOP 
BROWSE 
* SET CONFIRM OFF 
8 STORE ' ' TO wait_subst 
* @ 23,0 SAY 'Press any key to continue...' GET wait subst 
* READ 
* SET CONFIRM ON 
==). selectnum = 7 
DO FLIGHT TEST 
USE FLIGHT 
GO TOP 
BROWSE 
S SET CONFIRM OFF 
STORE ' ' TO wait_subst 
х @ 23,0 SAY 'Press any key to continue...' GET wait_subst 
* READ 
* SET CONFIRM ON 
ee selectnum = 8 
DO STATIC TEST 
USE STATIC 
GO TOP 
BROWSE 
SET CONFIRM OFF 
STORE ' ' TO wait_subst 
x @ 23,0 SAY ‘Press any key to continue...' GET wait subst 
* READ 
2 SET CONFIRM ON 
oe selectnum = 9 
DO WIND TUNNEL TEST 
USE WIND 
GO TOP 
BROWSE 
። SET  CONEIPMEIOPE 
* STORE ' ' TO wait subst 
Я @ 23,0 SAY 'Ргеѕѕ апу Кеу to continue...' GET wait subst 
* READ 
* SET CONFIRM ON 
ENDCASE 
ENDDO T 
RETURN 


* EOF: BROBASIC. PRG 


2 
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Р 


I 


С 


+ +e # X# + HH He 2 


SET 
SET 
SET 
SET 
SET 


rogram..: BROWMENU. PRG 


Author...: TUNG'S TIGERS 
Purpose..: 


This option allows the user to select the browse 
option he wants 


Date.....: 01/01/80 


/O Files: NONE 


Called By: TIGER.PRG 


alls Mod: BROBASIC.PRG, BROANY.PRG 


Reserved.: selectnum 
Variables: NONE 


TALK OFF 
BELL OFF 
STATUS ON 
ESCAPE ON 
CONFIRM OFF 


աա ւՆ: .1. 


SET 


X X % ж 


COLOR TO GR+/B+ 
* ---Display menu options, centered on the screen. 
* draw menu border and print heading 
CLEAR 
ጠመ c0 TO 12,79 DOUBLE 
ար 24 SAY [B R O W S E ፲ ..= МЕЧ б] 
@ 4,1 ТО 4,78 DOUBLE 
* ---display detail lines 
@ 7,29 SAY [1. BROWSE BASIC FILES] 
@ 8,29 SAY [2. BROWSE ANY FILES] 
„სმი 29 58V "0. EXIT’ 


STORE 0 TO selectnum 
Q 12,33 SAY " select S 
@ 12,42 СЕТ selectnum PICTURE "9" RANGE 0,2 


READ 
DO CASE 


CASE selectnum = 0 
SET TALK ON 
CLEAR ALL 
RETURN 


CASE selectnum = 1 

E DO BROWSE BASIC FILES 
DO BROBASIC 
SET CONFIRM ON 


STORE ' ! TO wait subst 
@ 23,0 SAY 'Press any key to continue...' GET wait subst 
READ 


SET CONFIRM OFF 
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CASE selectnum = 2 
* DO BROWSE ANY FILES 


DO BROANY 
SET CONFIRM OFF 
2 STORE ' ' TO wait_subst 
* G 23,0 SAY 'Press any key to continue...' GET wait subst 
ш READ | 
E SET CONFIRM ON 
ENDCASE 
ENDDO T 
RETURN 


* EOF: BROWMENU. PRG 


^ 


2, 
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Program..: CQUERYMENU. PRG 

Author...: TUNG'S TIGERS 

Purpose..: Allows user to create ad hoc queries. 
Date.....: 12/06/86 

I/O Files: ANY SELECTED BY USER 

Called By: TIGER.PRG 

Calls Mod: PRINT.PRG 

Reserved.: selectnum 

Variables: NONE 


ች ጁ ች ች ች ች ች + * 


SET TALK OFF 
SET BELL OFF 
SET STATUS ON 
SET ESCAPE ON 
SET CONFIRM OFF 


DO WHILE .T. 
SET COLOR TO GR+/B+ 


* ---Display menu options, centered on the screen. 
" draw menu border and print heading 

CLEAR 

@ 2, 0: TO 12,79 DOUBLE 

ШО 24 5Ауү [CREATE QUERY MEN Uj] 

@ 4,] TO 4,78 DOUBLE 

* ---display detail lines 

@ 7,31 SAY [1. CREATE NEW QUERY] 

HESS) SAY [2. LIST QUERY FILES] 

Б ТОМЫ Зі SAY °0. EXIT! 


STORE 0 TO selectnum 
EE T2,33 SAY " select x 
@ 12,42 GET selectnum PICTURE "9" RANGE 0,2 


READ 
DO CASE 


CASE selectnum = 0 
SET TALK ON 
CLEAR ALL 
RETURN 


CASE selectnum = 1l 
* DO CREATE NEW QUERY 
CREATE QUERY 
SET CONFIRM OFF 
STORE ' ' TO wait_subst 
@ 23,0 SAY 'Press any key to continue...' GET wait subst 
READ 
SET CONFIRM ON 


+ + + + + 


#5 


CASE selectnum = 2 
* DO LIST QUERY FILES 
DO PRINT 
DIR *.QRY 
SET PRINT OFF 
SET CONFIRM OFF 


STORE ' ' TO wait subst 
@ 23,0 SAY 'Press any key to continue...' GET wait subst 
READ 
SET CONFIRM ON 
ENDCASE 
ENDDO T 
RETURN 


* EOF: CQUERYMENU.PRG 


^2 
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| 


* Program..: CREPORTMENU. PRG 

* Author...: TUNG'S TIGERS 

* Purpose..: Allows user to create ad hoc reports. 
* Date.....: 12/06/86 

* I/O Files: ANY SELECTED BY USER 
* Called By: TIGER.PRG 

* Calls Mod: PRINT.PRG 

* Reserved.: selectnum 

* Variables: NONE 

SET TALK OFF 

See BELL OFF 

SET STATUS ON 

SET ESCAPE ON 

SET CONFIRM OFF 


DO WHILE .T. 


SET 


жж жж + 


COLOR TO GR+/B+ 

* ---Display menu options, centered on the screen. 
* draw menu border and print heading 

CLEAR 

ОШО Oo TO 12,79 DOUBLE 

Mea,23 SAY [CREATE REF ORT MEN JU] 
@ 4,1 ТО 4,78 DOUBLE 

* ---display detail lines 

@ 7,26 SAY [1. CREATE NEW REPORT] 

@ 8,26 SAY [2. LIST EXISTING REPORT FILES] 

ВО, 26-SAY '0. EXIT' 


STORE 0 TO selectnum 

112.33 SAY " select Ն 

Q 12,42 GET selectnum PICTURE "9" RANGE 0,2 
READ 


DO CASE 


CASE selectnum = 0 
SET TALK ON 
CLEAR ALL 
RETURN 


2 selectnum = 1 
DO CREATE NEW REPORT 
CREATE REPORT 
SET CONFIRM OFF 


STORE ' ' TO wait_subst 
Q4 23,0 SAY 'Press any key to continue...' GET Wait subst 
READ 


SET CONFIRM ON 
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^\ 


CASE selectnum = 2 
* DO LIST EXISTING REPORT FILES 
DO PRINT 
DIR *.FRM 
SET PRINT OFF 
SET CONFIRM OFF 


STORE ' ' TO wait subst. 
@ 23,0 SAY 'Press any key to continue...' GET wait subst 
READ 


SET CONFIRM ON 
ENDCASE 
ENDDO T 
RETURN 
* EOF: CREPORTMENU.PRG 


^^ 


2 
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Program»: DELREC.PRG 

Author...: TUNG'S TIGERS 

Purpose..: Allows user to delete records from nine basic files. 
раве. ....: 12/05/86 

I/O Files: The nine basic files. 

Called By: TIGER.PRG, MODREC.PRG 

Calls Mod: NONE 

Reserved.: selectnum 

Variables: DEMODEL, WAITPACK 


++ + + + *2 X X ` 


SET TALK OFF 
SET BELL ON 
SET STATUS ON 
SET ESCAPE ON 
SET CONFIRM ON 


DO WHILE .T. 
SET COLOR TO W+/R+,GR+/Bt,R+ 


* ---Dispiay menu options, centered on the screen. 
* draw menu border and print heading 
CLEAR 
STORE " " TO DELETEMODEL 
ACCEPT "ENTER AIRCRAFT MODEL ..." TO DELETEMODEL 


USE AIRCRAFT 
DELETE FOR MODEL=DELETEMODEL 
STORE " " TO WAITPACK 
SET COLOR TO GR+/R+ 
WAIT [DELETE MARKED AIRCRAFT RECORDS? (Y/N)] TO WAITPACK 
IF UPPER(WAITPACK)="Y" 
PACK 
ELSE RECALL ALL 
ENDIF 


USE CHAR 
DELETE FOR MODEL=DELETEMODEL 
STORE " " TO WAITPACK 
WAIT [DELETE MARKED CHARACTER RECORDS? (Y/N)] TO WAITPACK 
IF UPPER(WAITPACK)-"Y" 
PACK 
ELSE RECALL ALL 
ENDIF 


USE PERFORMA 
DELETE FOR MODEL-DELETEMODEL 


STORE " " TO WAITPACK 
WAIT [DELETE MARKED PERFORMANCE RECORDS? (Y/N)] TO 
WAITPACK 
IF UPPER(WAITPACK)z"Y" 
PACK 
ELSE RECALL ALL 
ENDIF 
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USE RATIOS 
DELETE FOR MODEL=DELETEMODEL 
STORE " " TO WAITPACK 
WAIT [DELETE MARKED RATIOS RECORDS? (Y/N)] TO WAITPACK 
IF UPPER(WAITPACK)="Y" 
PACK 
ELSE RECALL ALL 
ENDIF 


USE WEIGHT 
DELETE FOR MODEL=DELETEMODEL 
STORE " " TO WAITPACK 
WAIT [DELETE MARKED WEIGHT RECORDS? (Y/N)] TO WAITPACK 
IF UPPER(WAITPACK)="Y" 
PACK 
ELSE RECALL ALL 
ENDIF 


USE FATIGUE 
DELETE FOR MODEL=DELETEMODEL 
STORE " " TO WAITPACK 
WAIT [DELETE MARKED FATIGUE RECORDS? (Y/N)] TO WAITPACK 
IF UPPER(WAITPACK)-"Y" 
PACK 
ELSE RECALL ALL 
ENDIF 


USE FLIGHT 
DELETE FOR MODEL=DELETEMODEL 
STORE " " TO WAITPACK ` 
WAIT [DELETE MARKED FLIGHT RECORDS? (Y/N)] TO WAITPACK 
IF UPPER(WAITPACK)s"Y" 
PACK 
ELSE RECALL ALL 
ENDIF 


USE STATIC 
DELETE FOR MODEL=DELETEMODEL 
STORE " " TO WAITPACK 
WAIT [DELETE MARKED STATIC RECORDS? (Y/N)] TO WAITPACK 
IF UPPER(WAITPACK)="y" 
PACK 
ELSE RECALL ALL 
ENDIF 


USE WIND 
DELETE FOR MODEL=DELETEMODEL 
STORE " " TO WAITPACK 
WAIT [DELETE MARKED WIND RECORDS? (Y/N)] TO WAITPACK 
IF UPPER(WAITPACK)="Y" 
PACK 
ELSE RECALL ALL 
ENDIF 
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* SET CONFIRM OFF 

* STORE ' ' TO wait subst 

* @ 23,0 SAY "Press any key to continue..." GET wait subst 
* READ 

* SET CONFIRM ON 

CLEAR: 

RETURN 

ENDDO T 


* EOF: DELREC.PRG 


^ 
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Program..: DELRMENU.PRG 

Author...: TUNG'S TIGERS 

Purpose..: Caution user concerning permanently deleting records 
Date.....: 02/20/87 

I/O Files: NONE 

Called By: TIGER.PRG, MODMENU.PRG 

Calls Mod: DELREC.PRG 

Reserved.: selectnum 


+ +*+ Հ ችት x X 


SET TALK OFF 
SET BELE OES 
SET STATUS ON 
SET ESCAPE ON 
SET CONFIRM OEE 


DO WHILE .T. 
SET COLOR TO GRI BT GR ЕЕЕ 


* ---Display menu options, centered on the screen. 

А draw menu border and print heading 

CLEAR 

@ 2, 0 TO 11,79 DOUBEE 

@ 3,27 SAY ხა ስይዉ› ВЕСОВ 

@ 4,1 ТО 4,78 DOUBDE 

* -—--display detail lines 

@ 7, 7 SAY [1. YOU ARE ABOUT TO PERMANENTLY DELETE SELECTED] 
@ 7, 55 SAY [RECORDS FROM FILES] 

ი მ. ყე” ს)! 


STORE 0 ТО selectnum 

Q.11,33 SAY " select y 

@ 11,42 GET selectnum PICTURE "9" RANGE 0,1 
READ 


DO CASE 
CASE selectnum = 0 
SET BELL ON 
SET TALK ON 
CLEAR ALL 
SET COLOR TO GR+/Bt+,GR+/R+, BGt 
RETURN 


CASE selectnum = 1 
* DO YOU ARE ABOUT TO PERMANENTLY DELETE SELECTED RECORDS 
* FROM FILES 


DO DELREC 
= @ 23,0 SAY 'Press any key to continue...' GET wait subst 
* READ 
8 SET CONFIRM ON 
ENDCASE 
ENDDO T 
SET COLOR TO GR+/B+,GR+/R+, BG+ 
RETURN 


* EOF: DELRMENU. PRG 


^ 


¿ 
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С 


+e eee X# X f * + 


У 


SET 
SET 
SET 
SET 
SET 


Program..: EDITREC.PRG 

Author...: TUNG'S TIGERS 

Purpose..: Allows user to edit the nine basic files. 
Date.....: 12/05/86 


I/O Files: AIRCRAFT.DBF, CHAR.DBF, FATIGUE.DBF, FLIGHT.DBF, 


PERFORMA.DBF, RATIOS.DBF, STATIC.DBF, WEIGHT.DBF, 
WIND.DBF 
alled By: TIGER.PRG, MODMENU.PRG 


Calls Mod: NONE 
Reserved.: selectnum 


ariables: NONE 


TALK OFF 
BELL OFF 
STATUS ON 
ESCAPE ON 
CONFIRM OFF 


DO WHILE .T. 


SET 


COLOR TO GR+/B+ 
* ---Display menu options, centered on the screen. 
გ draw menu border and print heading 


CLEAR 

@ 2, 0 TO 19,79 DOUBLE 

DS SAY [ED IT RECORDS MEN U] 
8 4,1 TO 4,78 DOUBLE 

*--——-display detail lines 

ОШ Л SAY [1. AIRCRAFT] 

Q. 8,31 SAY [2. CHARACTERISTICS] 

@ 9,31 SAY [3. PERFORMANCE] 

ВТО, 31 SAY [4. RATIOS/FACTORS] 

8 11,31 SAY [5. WEIGHT] 

@ 12,31 SAY [6. FATIGUE TEST] 

8 13,31 SAY [7. FLIGHT TEST] 

EN. 3I SAY [8. STATIC TEST] 

В 15,31 SAY [9. WIND TUNNEL TEST! 

ЕЕ SAY ‘0. EXIT’ 

STORE 0 TO selectnum 

@ 19,33 SAY " select т 

@ 19,42 СЕТ selectnum PICTURE "9" RANGE 0,9 
READ 


ጩ 


DO CASE 


CASE selectnum = 0 
SET TALK OFF 
CLEAR ALL 
RETURN 
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х жх жж * * * * * * * * * * + +++ 


+ + + + 


ТАЗЕ selectnum = 1 


DO AIRCRAFT 
USE AIRCRAFT 


EDIT 
SET CONFIRM OFF 
STORE ' * TO walt subst 


@ 23,0 SAY 'Press any key to continue...' GET wait_subst 
READ 
SET CONFIRM ON 


CASE selectnum = 2 


* 


DO CHARACTERISTICS 


USE CHAR 

EDIT 

SET CONFIRM OFF 

STORE ' ' TO wait_subst 


@ 23,0 SAY 'Press any key to continue...' GET wait subst 
READ 
SET CONFIRM ON 


ты selectnum = 3 


DO PERFORMANCE 
USE PERFORMA 


EDIT 
SET CONFIRM OFF 
STORE ' ' TO wait subst 


@ 23,0 SAY 'Press any key to continue...' GET wait subst 
READ 
SET CONFIRM ON 


CASE selectnum = 4 


* 


DO RATIOS/FACTORS 


USE RATIOS 

EDIT 

SET CONFIRM OFF 

STORE ' ' TO wait subst 


@ 23,0 SAY 'Press any key to continue...' GET wait subst 
READ 
SET CONFIRM ON 


CASE selectnum = 5 


* 


DO WEIGHT 

USE WEIGHT 

EDIT 

SET CONFIRM OFF 

STORE ' '! TO wait subst 


@ 23,0 SAY 'Press any key to continue...' GET wait subst 
READ 


SET CONFIRM ON 
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en selectnum = 6 


+ + + + * 


DO FATIGUE TEST 
USE FATIGUE 
EDIT 

SET CONFIRM OFF 


STORE ' ' TO wait subst 
@ 23,0 SAY 'Press any key to continue...' 


READ 
SET CONFIRM ON 


ROSE selectnum = 7 


+ + ጁ * 


DO FLIGHT TEST 
USE FLIGHT 

EDIT 

SET CONFIRM OFF 


STORE  ' TO wait subst 
a 23,0 SAY 'Press any key to continue...' 


READ 
SET CONFIRM ON 


ESSE selectnum = 8 


+ ት ት ችጁች ጃጁ 


OSTATIC TEST 
USE STATIC 

EDIT 

SET CONFIRM OFF 


STORE ' ' TO wait_subst 
@ 23,0 SAY 'Press any key to continue.. 


READ 
SELE 00) 1 IM. 0IM 


CASE selectnum = 9 


* 


+ + + * * 


ENDCASE 
ENDDO T 


RETURN 


DO WIND TUNNEL TEST 


USE WIND 
EDIT 
SET CONFIRM OFF 


STORE ' ' TO wait subst 


@ 23,0 SAY 'Press any key to continue...' 


READ 
SET CONFIRM ON 


* EOF: EDITREC.PRG 


`2 
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GET walt subst 


GET wait_subst 


GET wait subst 


GET wait_subst 


Р 


р 
I 
@ 
Ç 


+ + + + * + * HF X 


У 


SET 
SET 
SET 
SET 
SET 


rogram..: JOINFILE.PRG 


Author...: TUNG'S TIGERS 
Purpcse..: 


Allows user to join selected files. 
ate... 12/05/86 

/O Files: Files as selected by user. 

alled By: TIGER.PRG 

alls Mod: PRINT.PRG 


Reserved.: selectnum 


ariables: FILEONE, FILETWO, NEWFILE 


TALK OFF 
BELL OFF 
STATUS ON 
ESCAPE ON 
CONFIRM OFF 


DO WHILE .T. 


SET 


COLOR TO СЕ+/В+ 

* ---Display menu options, centered on the screen. 
* draw menu border and print heading 
CLEAR 

@ 2, 0 ТО 13,79 DOUBLE 

@ 3,26 SAY [J O I N ከ" ከ ው ርይ. MEN JU] 
@ 4,15 20 3075, DOUBLE 

* ---display detail lines 

@ 7,29 SAY {1. LIST EXISTING FILES! 

@ 8,29 SAY [2. JOIN FILES] 

@ 9,29 SAY [3. JOIN TO FORM SPECS] 

и Ао 


STORE 0 TO selectnum 

@ 13,33 SAY " select 

@ 13,42 GET selectnum PICTURE "9" RANGE 0,3 
READ 


DO CASE 
CASE selectnum = 0 
SET TALK ON 
CLEAR ALL 
RETURN 


CASE selectnum = 1l 
* DO LIST EXISTING FILES 
DO PRINT 
DIR *2DBE 
SET PRINT OFF 
SET CONFIRM OFF 


STORE ' ' TO wait subst 
@ 23,0 SAY 'Press any key to continue...' GET wait subst 
READ 


SET CONFIRM ON 
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CAS 
* 


E selectnum = 2 

DO JOIN FILES 

ACCEPT [Enter filename 1...] TO FILEONE 

ACCEPT [Enter filename 2...] TO FILETWO 

ACCEPT [Enter new filename...] TO NEWFILE 

SELECT A 

USE &FILEONE 

SELECT B 

USE &FILETWO 

JOIN WITH &FILEONE TO &NEWFILE FOR MODEL=A->MODEL 


CASE selectnum = 3 
* DO JOIN TO FORM SPECS 


SELECT A 

USE CHAR 

SELECT B 

USE AIRCRAFT 

JOIN WITH CHAR TO TJOINL FOR MODEL=A->MODEL 


SELECT A 

USE PERFORMA 

SELECT B 

USE TJOINI 

JOIN WITH PERFORMA TO TJOIN2 FOR MODEL=A->MODEL 


SELECT A 

USE RATIOS 

SELECT B 

USE TJOIN2 

JOIN WITH RATIOS TO TJOIN3 FOR MODEL=A->MODEL 


SELECT A 

USE WEIGHT 

SELECT B 

USE TJOIN3 

JOIN WITH WEIGHT TO TJOIN4 FOR MODEL=A->MODEL 


SELECT A 

USE FATIGUE 

SELECT B 

USE TJOIN4 

JOIN WITH FATIGUE TO TJOIN5 FOR MODEL=A->MODEL 


SELECT A 

USE FLIGHT 

SELECT B 

USE TJOINS5 

JOIN WITH FLIGHT TO TJOIN6 FOR MODEL=A->MODEL 
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SELECT A 

USE STATIC 

SELECT B 

USE TJOIN6 

JOIN WITH STATIC TO TJOIN7 FOR MODEL=A->MODEL 


ERASE SPECS.DBF 

SELECT A 

USE WIND 

SELECT B 

USE TJOIN7 

JOIN WITH WIND TO SPECS FOR MODEL=A->MODEL 


CLOSE ALL 


ERASE TJOINIL.DBF 
ERASE TJOIN2.DBF 
ERASE TJOIN3.DBF 
ERASE TJOIN4.DBF 
ERASE TJOINS5.DBF 
ERASE TJOIN6.DBF 
ERASE TJOIN7.DBF 


* SET CONFIRM OFF 

т STORE ' ' TO wait subst 

* Q 23,0 SAY 'Press any key to continue...' GET wait subst 
Է: READ 

ን SET CONFIRM ON 

* SET STATUS ON 

ENDCASE 

ENDDO Դ 

RETURN 


* EOF: JOINEILET PRG 


“2 
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T 


С 


+ չէ +*+ + + 4+ 4 X 


SET 
SET 
SET 
SET 
SET 


Bacoram..: 
Buthor...: 
Purpose..: Allows user to view any selected file's structure. 
DAGO... s... 


LISANY. PRG 
TUNG'S TIGERS 


01/01/80 
/O Files: Any files selected by user. 


Called By: TIGER.PRG, LISTMENU.PRG 


alls Mod: PRINT.PRG 


Reserved.: selectnum 
Variables: LISTNAME 


TALK OFF 
BELL OFF 
STATUS ON 
ESCAPE ON 
CONFIRM OFF 


|... ILE .T. 
SET COLOR TO GR+/B+ 


# ———Display menu options, centered on the screen. 
> draw menu border and print heading 
CLEAR 
Za O8TO 12,79 DOUBLE 
3518 SAY [L I S T AN Y ТОВ Е MEN JU] 
4,1 TO 4,78 DOUBLE 
---display detail lines 
7,30 SAY [1. DISPLAY STRUCTURES | 
ВО SAY [2. LIST FILES] 
ieee sOP SAY '0. EXIT' 
STORE 0 TO selectnum 
@ 12,33 ЗАУ " select т 
@ 12,42 GET selectnum PICTURE "9" RANGE 0,2 
READ 


со о еә ж MD > 


DO CASE 


CASE selectnum = 0 
SET TALK ON 
CLEAR ALL 
RETURN 


CASE selectnum = 1 
* DO DISPLAY STRUCTURES 
ACCEPT [Enter filename...] TO LISTNAME 
USE &LISTNAME 
DO PRINT 
DISPLAY STRUCTURE 
SET CONFIRM ON 


STORE ' ' TO wait subst 
@ 23,0 SAY 'Press any key to continue...' GET wait subst 
READ 


SET CONFIRM ON 
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CASE selectnum = 2 
* DO LIST FILES 
DO PRINT 
DIR *.DBF 
SET PRINT OFF 
SET CONFIRM ON 


STORE ' ' TO wait_subst 
@ 23,0 SAY 'Press any key to continue...' GET wait subst 
READ 
SET CONFIRM OFF 
ENDCASE 
ENDDO T 
RETURN 


* EOF: LISANY.PRG 


^ 


2 
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В 


p 
D 
I 
С 
С 


է Էէ: X#X X X f ¢ 


SET 
SET 
SET 
SET 
SET 


Author... 


LISBASIC.PRG 

TUNG'S TIGERS 

urpose..: Allows user to view the structure of the basic files 
ate.....: 12/06/86 

/0 Files: The nine basic database files. 

alled By: TIGER.PRG, LISTMENU.PRG 

alls Mod: PRINT.PRG 


rogram.. 


Reserved.: selectnum 
Variables: NONE 


TALK OFF 
BELL OFF 
STATUS ON 
ESCAPE ON 
CONFIRM OFF 


PeeWwHILE .T. 


SET 


COLOR TO GR+/B+ 
* ---Display menu options, centered on the screen. 
* draw menu border and print heading 
CLEAR 
. 0 10 19,79 DOUBLE 
ENS SAY [LI ST BASTE ОС ТЕ MEN UJ 
4,1 TO 4,78 DOUBLE 
---display detail lines 
7,31 SAY [1. AIRCRAFT] 
8,31 SAY [2. CHARACTERISTICS] 
9,31 SAY [3. PERFORMANCE] 
10,31 SAY [4. RATIOS/FACTORS] 
EESTI SAY [5. WEIGHT] 
12,31 SAY [6. FATIGUE TEST] 
ПЕШ САУ [7. FLIGHT TEST] 
NU SAY [8. STATIC"TEST| 
15,31 SAY [9. WIND TUNNEL TEST] 
Ш ЗЛИ САУ '0. ЕХІТ! 
STORE 0 TO selectnum 
@ 19,33 SAY " select `] 
@ 19,42 GET selectnum PICTURE "9" RANGE 0,9 
READ 


Փոռ ռա ռո ԷԹ (Թ 


DO CASE 


CASE selectnum = 0 
SET TALK ON 
CLEAR ALL 
RETURN 


21 


CARE selectnum = 1 


DO AIRCRAFT 
USE AIRCRAFT 

DO PRINT 

LIST STRUCTURE 
SET PRINT OFF 
SET CONFIRM OEF 


STORE "КТО waite ივა. 
@ 23,0 SAY 'Press any key to continue...' 


READ 
SET CONFIRM ON 


CASE selectnum = 2 


* 


CASE selectnum = 3 


* 


DO CHARACTERISTICS 


USE CHAR 

DO PRINT 

LIST STRUCTURE 
SET PRINT OFF 
SET CONFIRM OFF 


STORE ' ' TO wait_subst 


GET wait_subst 


@ 23,0 SAY 'Press any key to continue...' GET wait_subst 


READ 
SET CONFIRM ON 


“მ 


DO PERFORMANCE 
USE PERFORMA 

DO PRINT 

LIST STRUCTURE 
SET PRINT OFT 
SET CONFIRM OFF 


STORE ' ' TO wait_subst 
€ 23,0 SAY 'Press any key to continue... 


READ 
SET CONFIRM ON 


CASE selectnum = 4 


* 


DO RATIOS/FACTORS 
USE RATIOS 

DO PRINT 

LIST STRUCTURE 
SET PRINT OFT 

SET CONFIRM OFF 


STORE ' ' TO wait_subst 


@ 23,0 SAY 'Press any key to continue... ' 


READ 
SET CONFIRM ON 
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GET wait_subst 


GET wait subst 


CASE selectnum = 5 
* 


DO WEIGHT 

USE WEIGHT 

DO PRINT 

LIST STRUCTURE 

SET PRINT OFF 

SET CONFIRM OFF 

STORE ' 4 TO wait subst 


@ 23,0 SAY 'Press any key to continue...' 


READ 
SET CONFIRM ON 


CASE selectnum = 6 


* 


DO FATIGUE TEST 
USE FATIGUE 

DO PRINT 

LIST STRUCTURE 
SET PRINT OFF 
SET CONFIRM OFF 


GET wait subst 


STORE ' ' ТО wait subst 
Воду "Press any key to continue...* GET wait_subst 
READ 


SET CONFIRM ON 


CASE selectnum = 7 


* 


DO FLIGHT TEST 

USE FLIGHT 

DO PRINT 

LIST STRUCTURE 

SET PRINT OFF 

SET CONFIRM OFF 

SHORE ' ' TO walt _ subst 


@ 23,0 SAY "Press any key to continue...' 


READ 
SET CONFIRM ON 


CASE selectnum = 8 


* 


DOSSTATIC TEST 

USE STATIC 

DO PRINT 

LIST STRUCTURE 

SET PRINT OFF 

SET CONFIRM OFP 

STORE ' ' TO wait subst 


@ 23,0 SAY 'Press any key to continue...' 


READ 
SET CONFIRM ON 
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GET wait subst 


GET wait subst 


СЕБЕ selectnum = 9 
DO WIND TUNNEL TEST 
USE WIND 
DO PRINT 
LIST STRUCTURE 
SET PRINT OFF 
SET CONFIRM OFF 


STORE ' ' TO wait_subst 
e 23,0 SAY 'Press any key to continue...' GET wait subst 
READ 
SET CONFIRM ON 
ENDCASE 
ENDDO T 
RETURN 


* EOF: LISBASICOBERG 


Q 
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Р 


D 


R 


+ ጁ ችት ች ታ ችታ ԻՋ» 


ЗЕТ 
DET 
SET 
SET 
SET 


Purpose.. 


rogram..: LISTMENU.PRG 


Allows user to view a file's structure. 
ate.....: 01/01/80 


Author...: TUNG'S TIGERS 


I/O Files: NONE 
Called By: TIGER.PRG 
Calls Mod: LISBASIC.PRG, LISANY.PRG 


eserved.: selectnum 


Variables: NONE 


TALK OFF 
BELL OFF 
STATUS ON 
ESCAPE ON 
CONFIRM OFF 


ESSUBITLE .T. 


SET 


+ + + + X 


COLOR TO GR-/B- 

* ---Display menu options, centered on the screen. 
Р draw menu border and print heading 

CLEAR 

EE 0 TO 12,79 DOUBLE 

“ 22 SAY [LIST S PeR UTOT URE M E N U] 
@ 4,1 TO 4,78 DOUBLE 

* ---display detail lines 

@ 7,30 SAY [1. LIST BASIC STRUCTURES] 

8:30 SAY (2. LIST ANY STRUCTURE] 

ООО 30 SAY '0. EXIT' 


STORE 0 TO selectnum 

@ 12,33 SAY " select ys 

@ 12,42 СЕТ selectnum PICTURE "9" RANGE 0,2 
READ 


DO CASE 


CASE selectnum = 0 
SET TALK ON 
CLEAR ALL 
RETURN 


Е selectnum - 1 
DO LIST BASIC STRUCTURES 
DO LISBASIC 
SET CONFIRM OFF 


ЭТОКЕ ' ' TO wait subst 
@ 23,0 SAY 'Press any key to continue...' GET wait subst 
READ 


SET CONFIRM ON 


95 


CASE selectnum = 2 
* DO LIST ANY STRUCTURE 


DO LISANY 
* SET CONFIRM OFF 
* STORE ' ' TO wait_subst 
* @ 23,0 SAY 'Press any key to continue...' GET wait_subst 
E READ 
* SET CONFIRM ON 
ENDCASE 
ENDDO T 
RETURN 


х EOF: LISTMENU. PRG 


a 
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LUE ME NE NE NE ME ME X# 


SET 
SET 
SET 
SET 
SET 


Program..: MODMENU.PRG 
Ruthor...: TUN'S TIGERS 
Purpose..: Allows user to select type of record modifcation. 
юке ....: 02/18/87 
I/O Files: NONE 
Called By: TIGER.PRG 
Calls Mod: ADDMOD.PRG, EDITREC.PRG, DELRMENU. PRG 
Reserved.: selectnum 
Variables: 


TALK OFF 
BECC OFF 
STATUS ON 
ESCAPE OFF 
CONFIRM OFF 


DO WHILE .T. 

SET COLOR TO GR+/B+ 
* ---Display menu options, centered on the screen. 
5 draw menu border and print heading 


(co (CD (CD (CD փ թթ > 


CLEAR 
2, 0 
2223 


8,3 
73 
სას» 

STORE 
23,3 
@ 13,4 
READ 


IX 13,79 DOUBLE 


0:13: Y RECORD S MENU] 
4,1 TO 4,78 DOUBLE 
---display detail lines 

7,33 SAY (1. ADD AIRCRAFT MODEL] 


3 SAY [2. EDIT RECORDS] 

3 SAY [3. DELETE RECORDS] 

Bo, SAY 0. EXIT' 

0 TO selectnum 

3 SAY " select Ë 

2 GET selectnum PICTURE "9" RANGE 0,3 


DO CASE 


CASE selectnum = 0 


CAS 
* 


SET BELL ON 
SET TALK ON 


CLEAR ALL 

RETURN 

E selectnum = 1 

DO ADD AIRCRAFT MODEL 
DO ADDMOD 

SET CONFIRM OFF 

STORE ' ' TO wait_subst 


@ 23,0 SAY 'Press any key to continue...' 


READ 
SET CONFIRM ON 
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GET wait_subst 


ee selectnum = 2 
DO EDIT RECORDS 


DO EDITREC 
SET CONFIRM OFF 
STORE ' ' TO wait_subst 


@ 23,0 SAY 'Press any key to continue...' GET wait_subst 


READ 
SET CONFIRM ON 


აა selectnum = 3 
DO DELETE RECORDS 
DO DELRMENU 
SET CONFIRM OFF 


STORE ' ' TO wait subst 
@ 23,0 SAY 'Press any key to continue...' 
READ 
SET CONFIRM ON 
ENDCASE 
ENDDO T 
RETURN 


* EOF: MODMENU.PRG 


^ 


2 
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GET wait_subst 


+ Ի ችታ Է + Ի % # * * * 


SET 
SET 
SET 
SET 
SET 


Program..: PRINT.PRG 

Buthor...: TUNG'S TIGERS 

Purpose..: Allows user to send output to printer if desired. 
Date.....: 12/06/86 

I/O Files: NONE 

Called By: BROWANY.PRG, CQUERYMENU.PRG, CREPORTMENU.PRG, 


JOINFILE.PRG, LISBASIC.PRG, LISANY.PRG, 
PRINTANY.PRG, PRINTBASIC.PRG 


Calls Mod: NONE 
Reserved.: selectnum 
Variables: ANSWER 


TALK OFF 
BELL OFF 
STATUS ON 
ESCAPE ON 
ECHO OFF 


* Select output media 


STORE " " TO ANSWER 


WAIT 


[Direct the output to the printer? (Y/N)] TO ANSWER 


IF UPPER(ANSWER)z"Yy" 


ELSE 


SET PRINT ON 
RETURN 


RETURN 


ENDIF 


* EOF: PRINT.PRG 


^2 
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Р 
А 
Р 
D 
I 
C 
C 
R 
V 


XჯX X X X X X » 


SET 
SET 
SET 
SET 
SET 


rogram..: PRINTANY.PRG 

uthor...: TUNG'S TIGERS 

urpose..: Allows the user to print any report. 
ՅԵՓ: շշ: 0278597157 

/O Files: ANY REPORT FILES SELECTED BY USER 
alled By: TIGER.PRG, PRPTMENU. PRG 

alls Mod: PRINT.PRG 

eserved.: selectnum 

ariables: 


TALK OFF 
BELL OFE 
STATUS ON 
ESCAPE OFF 
CONFIRM OFF 


DO WHILE CT. 


SET 


COLOR TO GR+/B+ 
* ---Display menu options, centered on the screen. 
m draw menu border and print heading 
CLEAR 
@ 2, 0 TO 12,79 DOUBLE 
@ 3,20 SAY [P R I N T AN Y 2-52 rp MEN Uj 
@ 4,1 TO 4,78 DOUBLE 
* ———displavy detail lines 
@ 7,33 SAY [1. PRINT ANY REPORT] 
@ 8,33 SAY [2. LIST REPORTS] 
8 10,“ 33 SAY “0: Еи 


STORE 0 ТО selectnum 

@12,33 SAY " select 

@ 12,42 GET selectnum PICTURE "9" RANGE 0,2 
READ 


DO CASE 


CASE selectnum = 0 
SET BELL ON 
SET TALK ON 
CLEAR ALL 
RETURN 


CASE selectnum = 1 
* DO PRINT ANY REPORT 
ACCEPT [Enter DBF filename...] TO DBFFILE 
ACCEPT [Enter Report Name....] TO RPTFILE 
USE &DBFFILE 
DO PRINT 
REPORT FORM &RPTFILE 
SET PRINTER OFF 
SET CONFIRM OFF 


STORE ' ' TO wait subst 
@ 23,0 SAY 'Press any key to continue...' GET wait subst 
READ 


SET CONFIRM ON 
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CASE selectnum = 2 
* pO LIST REPORTS 
DO PRINT 
ОТВ *.ЕВМ 
SET PRINT OFF 
SET CONFIRM OFF 


STORE ' ' TO wait_subst 
@ 23,0 SAY 'Press any key to continue...' GET wait subst 
READ 
SET CONFIRM ON 
ENDCASE 
ENDDO T 
RETURN 


* EOF: PRINTANY.PRG 


^ 


2 


RON 


+ + + + + + + HF HF ችጁ ጁ 


SET 
SET 
SET 
SET 
SET 


Progmam..: PRINTBASIC. PRG 

Author...: TUNG'S TIGERS 

Purpose..: Allows the user to print any report available. 
BEte.....: 02/1987 

I/O Files: AIRCRAFT.DBF, CHAR.DBF, PERFORMA.DBF, RATIOS.DBF, 


WEIGHT.DBF, FATIGUE.DBF, FLIGHT.DBF, STATIC.DBF, 
WIND.DBF 


Called By: TIGER.PRG, PRPTMENU.PRG 
Calls Mod: PRINT.PRG 

Reserved.: selectnum 

Variables: 


TALK OFF 
BELL OFF 
STATUS ON 
ESCAPE OFF 
CONFIRM OFF 


DO WHILE .T. 
SET COLOR TO GR+/B+ 


* 
* 


AA DA DADA OAD *OO®D 


D 


---Display menu options, centered on the screen. 
draw menu border and print headina 


LEAR 
2, 0 TO 19,79 DOUBLE 
3,18 SAY |P R I N T BAS IC R'E P OST MEN UJ 
4,1 TO 4,78 DOUBLE 
---display detail lines 
7,31 SAY [1. AIRCRAFT] 
8,31 SAY [2. CHARACTERISTICS] 
9,31 SAY [3. PERFORMANCE] 
10,31 SAY [4. RATIOS/FACTORS ] 
11,31 SAY [5. WEIGHT] 
12,31 SAY [6. FATIGUE TEST] 
ТЭЗ SAY [7 PLICHT TESTI 
14,31 SAY [8. STATIC TEST] 
15,31 SAY [9. WIND TEST] 
17731 SAY O. EXIT 


TORE 0 TO selectnum 
19,33 SAY " select $ 
19,42 GET selectnum PICTURE "9" RANGE 0,9 


O CASE 


CASE selectnum = 0 
SET BELL ON 
SET TALK ON 
CLEAR ALL 
RETURN 


Oz 


m selectnum = 1l 
DO AIRCRAFT 
USE AIRCRAFT 
DO PRINT 
REPORT FORM AIRRPT.FRM 
SET PRINT OFF 
SET CONFIRM OFF 


STORE ' ! TO wait subst 
@ 23,0 SAY 'Press any key to continue...' GET wait subst 
READ 


SET CONFIRM ON 


ԽՈՏԸ selectnum = 2 
DO CHAR 
USE CHAR 
DO PRINT 
REPORT FORM CHARPT.FRM 
SET PRINT OFF 
SET CONFIRM OFF 


STORE ' ' TO wait subst 
@ 23,0 SAY 'Press any key to continue...' GET wait subst 
READ 


SET CONFIRM ON 


CASE selectnum = 3 

* DO PERFORMANCE 
USE PERFORMA 
DO PRINT 
REPORT FORM PERRPT.FRM 
SET PRINT OFF 
SET CONFIRM OFF 
STORE ' ! TO wait subst 
@ 23,0 5АУ 'Press any key to continue...' GET wait subst 
READ 
SET CONFIRM ON 


CASE selectnum = 4 
* DO RATIOS 
USE RATIOS 
DO PRINT 
REPORT FORM RATRPT.FRM 
SET PRINT OFF 
SET CONFIRM OFF 


STORE ' ' TO wait subst 
@ 23,0 SAY 'Press any key to continue...' GET wait subst 
READ 


SET CONFIRM ON 
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CASE selectnum = 5 
* DO WEIGHT 
USE WEIGHT 
DO PRINT 
REPORT FORM WGTRPT.FRM 
SET PRINT OFF 
SET CONFIRM OFF 


STORE ' ' TO wait subst 
@ 23,0 SAY 'Press any key to continue...' GET wait subst 
READ 


SET CONFIRM ON 


CASE selectnum = 6 
* DO FATIGUE 
USE FATIGUE 
DO PRINT 
REPORT FORM FATRPT.FRM 
SET PRINT OFF 
SET CONFIRM OFF 


STORE ' ' TO wait_subst 
6 23,0 SAY 'Press any key to continue...' GET wait subst 
READ 


SET CONFIRM ON 


CASE selectnum = 7 
* DO FLIGHT 
USE FLIGHT 
DO PRINT 
REPORT FORM FLTRPT.FRM 
SET PRINT OFF 
SET CONFIRM OFF 


STORE ' ' TO wait subst 
@ 23,0 SAY 'Press any key to continue...' GET wait subst 
READ | 


SET CONFIRM ON 


CASE selectnum = 8 
IDO STATIC 
USE STATIC 
DO PRINT 
REPORT FORM STARPT.FRM 
SET PRINT OFF 
SET CONFIRM OFF 


STORE ' ' TO wait_subst 
@ 23,0 SAY 'Press any key to continue...' GET wait_subst 
READ 


SET CONFIRM ON 
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CASE selectnum = 9 
* DO WIND 
USE WIND 
DO PRINT 
REPORT FORM WNDRPT.FRM 
SET PRINT OFF 
SET CONFIRM OFF 


STORE ' ' TO wait subst 
@ 23,0 SAY 'Press any key to continue...' GET wait subst 
READ 


SET CONFIRM ON 
ENDCASE 
ENDDO T 
RETURN 
* EOF: PRINTBASIC.PRG 


^ 


Z 
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R 


+ + + + + + + o * 


SET 
SET 
SET 
SET 
SET 


Program..: PRPTMENU.PRG 

Author...: TUNG'S TIGERS 

Purpose..: Allows user to print selected reports 
раве... 02/7 oy sd 

I/O Files: NONE 

Called By: TIGER.PRG 

Calls Mod: PRINTBASIC.PRG, PRINTANY.PRG, PRINT.PRG 


eserved.: selectnum 


Variables: 


TALK OFF 
BELL OFF 
STATUS ON 
ESCAPE OEE 
CONFIRM OFF 


DO WHILE CT. 


SEL 


ጁ ፦ * * + 


COLOR TO GR+/B+ 

* ---Display menu options, centered on the screen. 
x draw menu border and print heading 

CLEAR 

a 2, 0 ТО 12,79 БООВЕЕ 

@ 3,23 SAY [PORTI NUT R E P OCR TAS MEN U] 
@ 4,1 TO 4,78 DOUBLE 

* ---display detail lines 

@ 7,31 SAY [1. PRINT BASIC REPORTS] 

@ 8,31 SAY [2. PRINT ANY REPORT] 

81021 Տր Աի Թի: 


STORE 0 TO selectnum 

@G/ 12,33 SAX T select ч 

@ 12,42 GET selectnum PICTURE "9" RANGE 0,2 
READ 


DO CASE 


CASE selectnum = 0 
SET BELL ON 
SET TALK ON 
CLEAR ALL 
RETURN 


CASE selectnum = 1 

* DO PRINT BASIC REPORTS 
DO PRINTBASIC 
SET CONFIRM OFF 


STORE ' ' TO wait subst 
@ 23,0 SAY 'Press any key to continue...' GET wait subst 
READ ЕБ 


SET CONFIRM ON 


106 


^ 


T CASE selectnum = 2 
* DO PRINT ANY REPORT 
DO PRINTANY 


* SET CONFIRM OFF 

۴ STORE ' ' TO wait subst 

@ 23,0 SAY 'Press any key to continue...' GET wait_subst 
к READ 

* SET CONFIRM ON 

ENDCASE 

ENDDO T 

RETURN 


* EOF: PRPTMENU. PRG 


^2 


107 


I 
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+ + Է + Է ՒԺ  ችጁ * H+ ጁ ጁ 


У 


SET 
SET 
SET 
SET 
SET 


DO 
SET 


Purpose.. 


Program..: TIGER. PRG 
Author... : TUNG'S TIGERS 
Date.....: 02/18/87 


This program assists the user in the selection of 
actions to be performed on the database. 

/O Files: None 

alled by: None 


Calls Mod: BROWMENU.PRG, CREPORTMENU.PRG, CQUERYMENU. PRG, 


JOINFILE.PRG, LISTMENU.PRG, MODMENU.PRG, 
PRINTMENU. PRG 


Reserved.: selectnum 


ariables: None 


TALK OFF 
BELL OFF 
STATUS ON 
ESCAPE ON 
CONFIRM OFF 


ላ “|. 
COLOR TO GR+/B+ 
* ---Display menu options, centered on the screen. 
* draw menu border and print heading 
CLEAR 
2: 0 TO 172 7,9 DOUBLE 
3,26 SAY [T I G E R MAIN MEN U] 
4,1 TO 4,78 DOUBLE 
---dispiay detail lines 
7,32 SAY [1. LIST STRUCTURES] 
8,32 SAY [2. BROWSE FILES] 
9,32 SAY [3 JOIN FILES] 
10,32 SAY [4. MODIFY RECORDS] 
11,32 SAY [5. CREATE REPORTS] 
12,32 SAY [6. CREATE QUERIES] 
13,32 SAY [7. PRINT REPORTS] 
159252 SAY TOST EXIT: 
STORE 0 TO selectnum 
@ 17,33 SAY " select Š 
@ 17,42 GET selectnum PICTURE "9" RANGE 0,7 
READ 


(£D (£D (CD (CD (£D (QD (FD (FO (ԹԹ Թ 


DO CASE 


CASE selectnum = 0 
SET BELL ON 
SET TALK ON 
CLEAR ALL 
RETURN 
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ችጁ * չէ * Ժէ 


ግዜ selectnum = 1 


DO LIST STRUCTURES 

DO LISTMENU 

SET CONFIRM OFF 

STORE ' ' TO wait_subst 

@ 23,0 SAY 'Press any key 
READ 

SET CONFIRM ON 


ር selectnum = 2 


DO BROUSE FILES 

DO BROWMENU 

SET CONFIRM OFF 

STORE ' ' TO wait_subst 

@ 23,0 SAY 'Press any key 
READ 

SET CONFIRM ON 


UE selectnum = 3 


DO JOIN FILES 

DO JOINFILE 

SET CONFIRM OFF 

STORE ' ' TO wait subst 

@ 23,0 SAY 'Press any key 
READ 

SET CONFIRM ON 


CASE selectnum = 4 


* 


DO MODIFY RECORDS 


DO MODMENU 
SET CONFIRM OFF 
STORE ' ' TO wait_subst 


@ 23,0 SAY 'Press any key 
READ 
SET CONFIRM ON 


መ selectnum = 5 


DO CREATE REPORTS 

DO CREPORTMENU 

SET CONFIRM OFF 

STORE ' ' TO wait_subst 

@ 23,0 SAY 'Press any key 
READ 

SET CONFIRM ON 


CASE selectnum = 6 


* 


DO CREATE QUERIES 

DO CQUERYMENU 

SET CONFIRM OFF 

STORE ' ' TO wait_subst 

@ 23,0 SAY 'Press any key 
READ 

SET CONFIRM ON 
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to 


to 


to 


to 


to 


ԵԾ 


continue... 


continue.. 


continue.. 


continue.. 


continue.. 


continue.. 


GET 


GET 


GET 


GET 


GET 


GET 


wait_subst 


wait_subst 


wait_subst 


wait_subst 


wait_subst 


wait_subst 


CASE selectnum = 7 
* DO PRINT REPORTS 
DO PRPTMENU 


* SET CONFIRM OFF 

* STORE ' ' TO wait_subst 

* @ 23,0 SAY 'Press any key to continue...' GET wait subst 
ም READ 

* SET CONFIRM ON 

ENDCASE 

ENDDO T 


SET COLOR TO W-/B-,GR-/R-*, ВС+ 
RETURN 
* EOF: TIGER.PRG 


^ 


2 


JD 


APPENDIX C: DATA STRUCTURES 


Structure fcr database: C:AIRCRAFT.dbf 
Number of data records: 38 
Date of last update : 02/20/87 


TOS 


Field Field Name Type Width Dec 
l MODEL Character 10 
2 MISSION Character 10 
3 МЕС Character 20 
** Total ** 41 
Structure for database: C:CHAR.dbf 
Number of data records: 38 
Date of last update : 02/20/87 
Field Field Name Туре Width Dec 
1 MODEL Character 10 
2 CREW Numeric 2 
8 FTRST ELT Numeric 5 2 
4 AWA Numeric 4 
5 VOL Numeric 5 
6 WL Numeric 5 1 
7 CO Numeric T 
8 AVBX Numeric 2 
9 ЕМС Numeric 1. 
10 SSTA Numeric 2 
11 THRUST Numeric 6 
** Total ** 44 
Structure for database: C.PERFORMA.dbf 
Number of data records: 38 
Date of last update 982720787 
Field Field Name Type Width Dec 
1 MODEL Character 10 
2 VMAXA Numeric 4 
3 VMAXS Numeric 3 
4  VCRUISE Numeric 3 
ատու Շո Numeric 5 
6 SER_CEIL Numeric 6 
7 CBT RADIUS Numeric 5 
** Total ** 37 
Structure for database: C:RATIOS.dbf 
Number of data records: 38 
Date of last update : 02/20/87 
Field Field Name Туре Width Dec 
1 MODEL Character 10 
2 ІШЕ Numeric 6 3 
Ee ULF Numeric 6 3 
4 WE/WS Numeric б 4 
5 WE/VOL Numeric 7 4 
6 GTOW/WS Numeric 6 4 
EE Total ** 42 


Structure for database: C:WEIGHT.dbf 


Number of data records: 38 
Date of last update : 02/20/87 


Field Field name Туре Width 
1 MODEL Character 10 
2 WS Numeric 6 
3 WA Numeric 6 
4 WE Numeric 6 
5 СТОИ Numeric 6 
6 WAVU Numeric 4 
7 WAVI Numeric 4 
8 MAXWSS Numeric 6 
** Total ** 49 
Structure for database: C:FATIGUE.dbf 
Number of data records: 38 
Date of lat update : 02/2097 
Fieid Field Name Type Width 
1 MODEL Character 10 
2 ЕТМОЗ Numeric 3 
3 FTHRS Numeric 6 
4  FENGHRS Numeric 6 
5 | FMFGHRS Numeric 6 
6 FTOOLHR Numeric 6 
7  FQCHRS Numeric 6 
8  FILSHRS Numeric 6 
9 FTOTHRS Numeric 6 
** Total ** 56 


Structure for database: C:FLIGHT.dbf 
Number of data records: 38 


Date of last update 02/20 ау 


Field Field Name Type Width 
1 MODEL Character 10 
2 | FLTHRS Numeric 6 
3 TEVTS Numeric 6 
4  ENGHR Numeric 6 
5 МЕСНЕ Numeric 6 
6 ТООІНЕ Numeric 6 
7 ОСНЕ . Numeric 6 
8  ILSHR Numeric 6 
9  TOTHRS Numeric 6 
** Total ** 59 
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рес 


Dec 


F2 > 


Dec 
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Berueture for database: C:STATIC.dbf 
38 


Number of data records: 
: 02/20/87 


Date of last update 
Field Name 


Field 
IL 


со лол Бшм 


MODEL 
STMOS 
SENGHRS 
SMFGHRS 
STOOLHR 
SOCHRS 
SILSHRS 
STOTHRS 


** Total ** 


Structure for database: 


Type 


Character 


Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 


Number of data records: 
: 02/20/87 


Date of last update 
Field Name 


Field 


о о чо л шо ኮን ተፀ 


MODEL 
WTMOS 
WTHRS 
WENGHRS 
WMFGHRS 
WTOOLHR 
WQCHRS 
WILSHRS 
WTOTHRS 


Total XX 


Type 


Character 


Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 


15 


Width 


10 
3 


> © © м м м м 


5 


СНЕ. БЕ 
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APPENDIX D: USER'S MANUAL 


l. PRELIMINARY INFORMATION: 
150 INTRODUCTION: 


This User's Manual is designed to assist the NAVAIR Cost 
Systems, Research and Methods personnel in the use of the 
programs. All of the programs used are MENU DRIVEN to make 
this system as user friendly as possible. This manual is 
not designed to replace a programmer's guide. 


*** This manual presupposes a basic working knowledge of 
dBASE III+ ASSIST functions. The three asterisks (***) 
symbol is used as a prompt in this manual to alert the user 
when the ASSIST function is required to complete the menu 
option. 


Lal TIGER MAIN MENU: 


Allows the user to select what basic actions are to 
be performed on the database. The selections are: 


l. LIST STRUCTURES 

. BROWSE FILES 

. JOIN FILES 

MODIFY RECORDS 

CREATE REPORTS 

CREATE QUERIES 

PRINT REPORT 

EXIT (to dBASE III+ ASSIST menu) 


Հ. Հ OY UI! ፌኤ шм 
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1 LIST STRUCTURES: 


Allows the user to view the structure of a file. 
The selections are: 


1. LIST BASIC STRUCTURES 


2. LIST ANY STRUCTURE 
0. EXIT (to the TIGER MAIN MENU) 
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А! LIST BASIC STRUCTURES: 


This option allows the user to view the structure of 
the basic files. The selections are: 


ლ 


АТВСКАЕТ 

CHARACTERISTICS 

PERFORMANCE 

RATIOS/FACTORS 

WEIGHT 

FATIGUE TEST 

FLIGHT TEST 

STATIC: TEST 

WIND TUNNEL TEST 

EXIT (to the LIST STRUCTURE MENU) 


ርጋ «XO O0 -—-J OY Ui ጩሬ ርልን ኮን 


2.2 LIST ANY STRUCTURE: 


This option allows the user to view the structure of 
any selected file. The selections are: 


1. DISPLAY STRUCTURES 
> PIST FILES 
0. EXIT (to the LIST STRUCTURE MENU) 


i 3 BROWSE FILES: 


When the user selects this option there are three 
selections available: 

I BROWSE BASIC FILES 

Zá BROWSE ANY FILES 

3. EXIT (to the TIGER MAIN MENU) 


| መብ. BROWSE BASIC FILES: 


This option allows the user to view the basic data 
files. The selections are: 


1. AIRCRAFT 

CHARACTERISTICS 

PERFORMANCE 

RATIOS/FACTORS 

WEIGHT 

FATIGUE TEST 

FLIGHT TEST 

STATIC TEST 

WIND TUNNEL TEST 

EXIT (to the BROWSE FILES MENU) 


о о о Моль ш м 
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ՄԱ-Ի BROWSE ANY FILES: 


Allows the user to view the current data base files. 
The selections are: 


1. BROWSE ANY FILE 
2. LIST FILES 
0. EXIT (to the BROWSE FILES MENU) 


DEM JOIN FILES: 


When the user selects this option there are four 
selections available: 


LIST EXISTING FILES 

JOIN FILES 

JOIN TO FORM SPECS 

. EXIT (to the TIGER MAIN MENU) 


OWN FEF 


Тоа LIST EXISTING FILDES: 


Allows the user to view a listing of existing files. 


1.4.2 JOIN FILES: 


Allows the user to join files on the model field. 


Ios JOIN TO FORM SPECS: 


Allows the user to join all the current basic files 
to form a specifications structure to facilitate ad hoc: 
queries. 


1.25 MODIFY RECORDS: 


When the user selects this option four selections 
are available: 


ADD AIRCRAFT MODEL 
EDIT RECORDS 

DELETE RECORDS 

EXIT (to the TIGER MAIN MENU) 


ошм н 
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„5.1 ADD AIRCRAFT MODEL: 


This program assists the user in adding a new model 
aircraft to all of the nine basic files concurrently. This 
also does an automatic sort to place the new aircraft in 
alpha-numeric order. 


5.2 EDIT RECORDS: 


This program assists the user in editing records in 
the nine basic files. The selections are: 


AIRCRAFT 

CHARACTERISTICS 

PERFORMANCE 

RATIOS/FACTORS 

WEIGHT 

FATIGUE TEST 

ВСВ TEST 

ЭШАТІС TEST 

WIND TUNNEL TEST 

EXIT (to the MODIFY RECORDS MENU) 


C2 "LC نه‎ -J) 93 Ut» C9 ho F2 
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m-S.3 DELETE RECORDS: 

This program assists the user in deleting records 
from the nine basic files concurrentiy. Ши addicion; alt 
displays the following selections: 

l. YOU ARE ABOUT TO PERMANENTLY DELETE SELECTED 

RECORDS FROM FILES 

0. EXIT (to the MODIFY RECORDS MENU) 

1.6 CREATE REPORTS: 


Allows the user to create ad hoc reports. The 
selections are: 


1. CREATE NEW REPORT 


ets be EXT STING REPORT FILES 
0. EXIT (to the TIGER MAIN MENU) 


6.1 CREATE NEW REPORT: 


Defaults the user to the dBASE III+ ASSIST menu. 
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690 2 LIST EXISTING REPORT FILES: 


Allows the user to view all report files. 


To CREATE QUERIES: 


Allows the user to create ad hoc query 
relationships. The selections are: 


1. CREATE NEW QUERY 

2. LIST QUERY FILES 

0. EXIT (to the TIGER MAIN MENU) 
Tome CREATE NEW QUERY: 


Defaults the user to the dBASE III+ ASSIST menu. 


LATZ LIST OUERY TILES. 


Allows the user view all query files. 


Tag PRINT- REPORTS: 


Allows the user to print reports that come from the 
data files. The selections are: 


1. PRINT BASIC REPORTS 

2. PRINT ANY REPORT 

0. EXIT (to the TIGER MAIN MENU) 
IS PRINT BASIC REPORTS: 


Allows the user to print the basic reports by 
inputing a file name. | 
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I 8.2 PRINT ANY REPORT: 


Allows the user to print a report based on the 
primary data files. The selections are: 


1. AIRCRAFT 

2. CHARACTERISTICS 

3. PERFORMANCE 

4.  RATIOS/FACTORS 

5. WEIGHT 

6. FATIGUE TEST 

7. FLIGHT TEST 

8. STATIC TEST.RPT 

9. WIND TUNNEL TEST.RPT 

0. EXIT (to the PRINT REPORTS MENU) 
2.0 INTRODUCTION: 


The TIGER data base system is used to provide a 
relational method to input, access and compare data on the 
Test and Evaluation cost drivers of military aircraft. This 
program will allow the user to work with existing files, add 
data, edit data and delete records from the following nine 
applicable files: 


AIRCRAFT 
CHARACTERISTICS 
PERFORMANCE 
RATIOS/FACTORS 
WEIGHT 

FATIGUE TEST 
FLIGHT TEST 
STATIC TEST 

WIND TUNNEL TEST 


ооо Зо ль шм н 
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2.1 Procedures: 


This program is designed to be operated using dBASE 
111+ with an IBM-PC and hard disk drive to contain the 
required files. Ensure the required files are resident on 
the hard disk drive prior to operation. 


l. Commands to perform. 
a. Type: DBASE (enables the db.exe file). 
b. Type: DO TIGER or F9 function key 
(activates main menu). 
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242 TIGER MAIN MENU: 


This menu is displayed to provide the user access to 
the data base and the following options to view and 
manipulate data: 


LIST STRUCTURES 

BROWSE FILES 

JOIN FILES 

MCDIFY RECORDS 

CREATE REPORTS 

CREATE QUERIES 

PRINT REPORT 

EXIT (to dBASE III+ ASSIST menu) 


ON თ ს ს O) ኮን ፦ 


2.2 І SELECTING SUB-MENUS: 


Select an option from the TIGER MAIN MENU by typing 
the number of the corresponding option desired. 


1. Commands to perform: 

а. Туре l, 2, 3, 4, 5, Gm SILI 0 Scr 
Յոն LIST STRUCTURES: 

The LIST STRUCTURES menu is displayed when called as 
an option from the TIGER MAIN MENU. This menu provides the 
user the opportunity to view and print the structure of a 
data file with the following selections: 

l. LIST BASIC STRUCTURES 

2. LIST ANY STRUCTURE 

0. EXIT (to the TIGER MAIN MENU) 

SELECTING UIST STRUCTURES OPTIONS, 


Select an option from the LIST STRUCTURES menu by 
typing the number of the corresponding option desired. 


1. Commands to perform: 
а. Туре: 1, Еос Е 
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BET LIST BASIC STRUCTURES: 


The LIST BASIC STRUCTURES menu is displayed when 
called as an option from the LIST STRUCTURES menu. This 
menu provides the user the opportunity to view and print the 
structure of the nine basic data files with the following 
selections: 


= 


AIRCRAFT 

CHARACTERISTICS 8 

PERFORMANCE 

RATIOS/FACTORS 

WEIGHT 

FATIGUE TEST 

FLIGHT TEST 

STATIC TEST 

WIND TUNNEL TEST 

EXIT (exit to the LIST STRUCTURES MENU ) 


Q хо со – OY Q ቱፍ ርጋ ኮን 


SELECTING DATA FILE OPTIONS: 


Select an option from the LIST BASIC STRUCTURES menu 
by typing the number of the corresponding option desired. 


1. Commands to perform: 
ame Type: 17 2M oes ow 7, 8, 9 or 0 «cr» 
1.1 SELECTED DATA FILES: 
These data files are called from the LIST BASIC 
STRUCTURES menu and allows the user to view and print the 


structure of the selected data file. 


When this option is selected the monitor will query 
the user: 


Direct this output to the printer? (Y/N)" 
If printed copy is desired: 


l. Command to perform: 
aa Type: 171ՀՇԷ՛ 


If printed copy is not desired: 


1. Command to perform: 
ашуре: \М<сг> 


After selecting Y/N the list will scroll on the 
screen and display the requested structure. 
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RETURN FROM SELECTED DATA FILE OPTION: 

To return from viewing a selected data file 
structure, the user may type «esc» which will return the 
screen to the previous menu. 

l. Commands to perform: 

a. Type: «esc» 
ЭСА LIST ANY STRUCTURE: 

The LIST ANY STRUCTURE option is called from the 
LIST STRUCTURES menu and allows the user to view and print 
the structure of any data file by typing a specific database 


filename. 


1. Commands to perform: 
a. Type: <filename><cr> 


When this option is selected the monitor will query 
the user: 


"Direct this output to the printer? (Y/N)" 
If printed copy is desired: 


1. Command to perform: 
а. Туре: Y<cr> 


If printed copy is not desired: 


1. Command to perform: 
а. Туре: N<cr> 


After selecting Y/N the listing will scroll on the 
screen and display the requested structure. 


RETURN FROM LIST ANY STRUCTURE OPTION: 
To return from viewing a data file, the user may 
type <esc> which will return the screen to the previous 


menu. 


1. Commands to perform: 
a. Type: «esc» 
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3.2 BROWSE FILES: 


The BROWSE FILES menu is displayed when called as an 
option from the TIGER MAIN MENU. This menu provides the 
user the opportunity to view but not manipulate applicable 
files with the following selections: | 


1. BROWSE BASIC FILES 
2. BROWSE ANY FILE 
0. EXIT (to the TIGER MAIN MENU) 


SELECTING SUB-MENUS: 


Select an option from the BROWSE FILES menu by 
typing the number of the corresponding option desired. 


1. Commands to perform: 
ar Type: 1, 2 OI ე) <CL> 


Ж2.1 BROWSE BASIC FILES: 


The BROWSE BASIC FILES menu is displayed when called 
as an option from the BROWSE FILES menu. This menu provides 
the user the opportunity to view but not manipulate the nine 
basic data files with the following selections: 


AIRCRAFT 

CHARACTERISTICS 

PERFORMANCE 

RATIOS/FACTORS 

WEIGHT 

FATIGUE TEST 

FLIGHT TEST 

STATIC TEST 

WIND TUNNEL TEST 

EXIT (to the BROWSE FILES MENU) 


e e e © © e e е e 
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SELECTING DATA FILE OPTIONS: 


Select an option from the BROWSE BASIC FILES menu by 
typing the number of the corresponding option desired. 


1. Commands to perform: 
የሸ აა” 2" ! ე ” ',. 8. 9 or 0 «cr» 
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3.2.1.1 SELECTED DATA FILES: 


These data files are called from the BROWSE BASIC 
FILE menu and allows the user to view but not manipulate the 
data contained in the selected file. 


RETURN FROM SELECTED DATA FILE OPTION: 


TO return from browsing a selected data file, the 
user may type «esc» which will return the screen to the 
previous menu. 


1. Commands to perform: 
a. Type: «esc» 


3772 BROWSE ANY FILE: 


The BROWSE ANY FILE menu is displayed when called as 
an option from the BROWSE FILES menu. This menu provides 
the user the opportunity to view but not manipulate any 
files with the following selections: 


1. BROWSE ANY FILE 

2. LIST FILES 

0. EXIT (to the BROWSE FILES MENU) 
SELECTING SUB-MENU OPTIONS: 


Select an option from the BROWSE ANY FILE menu by 
typing the number of the corresponding option desired. 


1. Commands to perform: 
а. Туре: 1, 2 ог 0 <сг> 
3.2.2.1 BROWSE ANY FILE: 
The BROWSE ANY FILE option is called from the BROWSE 
ANY FILE menu and allows the user to view a specific 


database file by typing a specific database filename. 


l. Commands to perform: 
a. Type: <filename><cr> 
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When this option is selected the monitor will query 
the user: 


"Direct this output to the printer? (Y/N)" 
If printed copy is desired: 


1. Command to perform: 
а. Туре: Y<cr> 


If printed copy is not desired: 


1. Command to perform: 
a. Type: N<cr> 


After selecting Y/N the requested file will scroll 
on the screen. 


RETURN FROM BROWSE ANY FILE OPTION: 

To return from viewing a database file, the user may 
type «esc? which will return the screen to the previous 
menu. 

l. Commands to perform: 

a. Type: <esc> 

The LIST FILES option is called from the BROWSE ANY 
FILE menu and allows the user to view a directory listing of 
current database files. 

RETURN FROM DATABASE FILE LISTING OPTION: 

To return from viewing a database file listing, the 

user may type <esc> which will return the screen to the 


previous menu. 


1. Commands to perform: 
a. Type: «esc» 
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3.3 JOIN FILES: թ 

The JOIN FILE menu is displayed when called as an 
option from the TIGER MAIN MENU. This menu provides the 
user the opportunity to list existing files and join files 
with the following selections: 


LIST EXISTING FILES 

JOIN FILES 

JOIN TO FORM SPECS 

. EXIT (to the TIGER MAIN MENU) 
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2.) | LIST EXISTING FILES: 

The LIST EXISTING FILES option is called from the 
JOIN FILE menu and allows the user to view and print a 
directory listing of existing database files. 


When this option is selected the monitor will query 
the user: 


"Direct this output to the printer ln oc PE 
If printed copy is desired: 


1. Command to perform: 
ae Type:  Y«or» 


If printed copy is not desired: 


1. Command to perform: 
а. Type: N<cr> 


After selecting Y/N the requested listing will 
scroll on the screen. 


RETURN FROM EXISTING FILES LISTING OPTION: 
To return from viewing an existing files listing, 
the user may type <esc> which will return the screen to the 


previous menu. 


1. Commands to perform: 
a. Type: <esc> 
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8:3.2 JOIN FILES: 


The JOIN FILES option is called from the JOIN FILE 
menu and allows the user to join two selected data files on 
the MODEL field with a «FILENAME» specified for the new join 
file. | 

When this option is selected the monitor will query the 
user: 

"Enter filename 1l..." 


l. Commands to perform: 
а. Type: CFILENAME- <cr> 


"Enter filename 2..." 


1. Commands to perform: 
a. Type: «FILENAME» «cr» 


"Enter new filename..." 


l. Commands to perform: 
a. Type: <FILENAME> <cr> 


RETURN FROM JOIN FILES OPTION: 

Following entry of the desired filenames, the 
program will join the desired files and return to the JOIN 
FILE menu. 

5. 343 JOIN TO FORM SPECS: 

The JOIN TO FORM SPECS option is called from the 

JOIN FILES MENU and allows the user to view and print a 


specifications structure of the existing database files. 


When this option is selected the monitor will query 
the user: 


"Direct this output to the printer? (Y/N)" 
If printed copy is desired: 


1. Command to perform: 
a. Type: Y<cr> 


If printed copy is not desired: 


1. Command to perform: 
a. Types N<cr> 
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After selecting Y/N the requested specifications 
chart will scroll on the screen. 


RETURN FROM JOIN TO FORM SPECS OPTION: 


To return from viewing a specifications chart, the 
user may type <esc> which will return the screen to the 
previous menu. 


1. Commands to perform: 
a. Type: «esc» 


3.4 MODIFY RECORDS: 


When the user selects this option four selections 
are available: 


l. ADD AIRCRAFT MODEL 

2. EDIT RECORDS 

3. DELETE RECORDS 

0. EXIT (to the TIGER MAIN MENU) 


3 41 ADD AIRCRAFT MODEL: 


This program assists the user in adding a new model 
aircraft to all of the nine basic files concurrently. This 
also does an automatic sort to place the new aircraft in 
alpha-numeric order. 


When this option is selected the monitor will query 
the user to input the new model: 


1. Command to perform: 
a. Type: Model<cr> 


RETURN FROM ADD AIRCRAFT MODEL OPTION: 


To return from adding a new aircraft, the user may 
type <CTRL - End> which will return the screen to the 
previous menu. 
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Be ae 2 EDIT RECORDS: 


This program assists the user in editing records in 
the nine basic files. The user must be cautioned: in this 
selection you will be editting only the file you have 
selected, you will not edit all the sructures 
simultaneously. In addition, if you edit the model, it will 
only be edited in the structure selected. In order to 
ensure continuity among all structures you will have to 


individually modify the model attribute in the remaining 
structures. The selections are: 


AIRCRAFT 

CHARACTERISTICS 

PERFORMANCE 

RATIOS/FACTORS 

WEIGHT 

FATIGUE TEST 

FLIGHT TEST 

STATIC TEST 

WIND TUNNEL TEST 

EXIT (to the MODIFY RECORDS MENU) 
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Select an option from the BROWSE BASIC FILES menu by 
typing the number of the corresponding option desired. 


1. Commands to perform: 
ac Types: — 2) s no, 7 8, 9 or O <cr> 


RETURN FROM EDIT RECORDS OPTION: 


To return from editing a record, the user may type 
<esc> which will save the changes and return the screen to 
the previous menu. 


БМ; 3 DELETE RECORDS: 


This program assists the user in deleting records 
from the nine basic files concurrently. It does an 
automatic pack to ensure the remaining models are maintained 
in alpha-numeric order. Լո addition, it displays the 
following selections: 


1. YOU ARE ABOUT TO PERMANENTLY DELETE SELECTED 
RECORDS FROM FILES 
0. EXIT (to the MODIFY RECORDS MENU) 
RETURN FROM DELETE RECORDS OPTION: 


To return from deleting a record, the user may type 
<esc> which will return the screen to the previous menu. 
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3.5 CREATE REPORT: 


—— — ዘው سے‎ 


The CREATE REPORT menu is displayed when called as 
an option from the TIGER MAIN MENU. This menu provides the 
user the opportunity to create an ad hoc report or view a 
listing of existing report files with the following 
selections: 


1. CREATE NEW REPORT 

2. LIST EXISTING REPORT FILES 

0. EXIT (to the TIGER MAIN MENU) 
SELECTING CREATE REPORT OPTIONS: 


Select an option from the CREATE REPORT menu by 
typing the number of the corresponding option desired. 


1. Commands to perform: 
а. Type: !' > ი: 0 ссек 
ОБЕ CREATE NEW REPORT: 
The CREATE NEW REPORT option is called from the 
CREATE REPORT menu and allows the user to create an ad hoc 
report utilizing the dBASE IIIF ASSIST TURE IONE 


l. Commands to perform: 
а. Туре: 1 


ЖЖЖ a. User is directed to the dBASE III+ 
ASSIST function. 


RETURN FROM CREATE NEW REPORT OPTION: 

To return from creating an ad hoc report, the user 
may type <esc> which will return the screen to the previous 
menu. 

1. Commands to perform: 

a. Type: «esc» 
da om. LIST EXISTING REPORT FILES: 
The LIST EXISTING REPORT FILES option is called from 


the CREATE REPORT menu and allows the user to view a 
directory listing of existing report files. 
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RETURN FROM EXISTING REPORT FILES LISTING OPTION: 


To return from viewing an existing report files 
listing, the user may type <esc> which will return the 
screen to the previous menu. 


1. Commands to perform: 
a. Type: <esc> 


3.6 CREATE QUERIES: 


The CREATE QUERIES menu is displayed when called as 
an option from the TIGER MAIN MENU. This menu provides the 
user the opportunity to create ad hoc query relationships 
with the following selectaons: 


1. CREATE NEW QUERY 

mS EIST OUERY FILES 

0. EXIT (to the TIGER MAIN MENU) 
SELECTING CREATE QUERIES OPTIONS: 


Select an option from the CREATE QUERIES menu by 
typing the number of the corresponding option desired. 


l. Commands to perform: 
а. Туре 1, 2 CL 0 «cr» 
Bo. 1 CREATE NEW QUERY: 
The CREATE NEW QUERY option is displayed when called 
as an option from the CREATE QUERY menu. This option allows 
the user to create an ad hoc query using the dBASE III+ 


ASSIST function. 


1. Commands to perform: 
a. Type: l 


*** a. User is directed to the dBASE III+ ASSIST 
function. 
3.6.2 LIST QUERY FILES: 
The LIST QUERY FILES option is called from the 


CREATE QUERY menu and allows the user to view all query 
files. 
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RETURN FROM LIST QUERY FILES OPTION: 


To return from viewing a query file listing, the 
user may type <esc> which will return the screen to the 
previous menu. 


1. Commands to perform: 
a. Type: <esc> 


3527. PRINT REPORTS: 


The PRINT REPORTS menu is displayed when called as 
an option from the TIGER MAIN MENU. This menu provides the 
user the opportunity to send to the printer the following 
selections: 


1. PRINT BASIC REPORTS 
2. PRINT ANY REPORT 
0. EXIT (to the TIGER MAIN MENU) 


SELECTING SUB-MENUS: 


Select an option from the PRINT REPORTS menu by 
typing the number of the corresponding option desired. 


1. Commands to perform: 
а. Туре: 1,92, 27 օԷ 0 ՀՇԷ- 


3 PRINT BASIC REPORTS: 


The PRINT BASIC REPORTS menu is displayed when 
called as an option from the TIGER MAIN MENU. This menu 
provides the user the opportunity to send to the printer 
nine standard reports with the following selections: 


AIRCRAFT 

CHARACTERISTICS 

PERFORMANCE 

RATIOS/FACTORS 

WEIGHT 

FATIGUE TEST 

FLIGHT TEST 

STATIC TEST 

WIND TUNNEL TEST 

EXIT (to the PRINT REPORTS MENU) 
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SELECTING SUB-MENUS: 


Select an option from the PRINT BASIC REPORTS menu 
by typing the number of the corresponding option desired. 


1. Commands to perform: 
EEG 505, 19, 9, or O0 «cr» 


RETURN FROM PRINT BASIC REPORTS OPTION: 


To return from printing a basic report, the user may 
type «esc» which will return the screen to the previous 
menu. 


1. Commands to perform: 
a. Type: «esc» 


=>), .2 PRINT ANY REPORT: 


Allows the user to print a report based on the 
primary data files. The selections are: 


l. PRINT ANY REPORT 
ჯა. LIST REPORTS 
0. EXIT (to the PRINT REPORTS MENU) 


712.1 PRINT ANY REPORT: 


Allows the user to print a report based on the 
following selections: 


1. AIRCRAFT 

CHARACTERISTICS 

PERFORMANCE 

RATIOS/FACTORS 

WEIGHT 

FATIGUE TEST 

FLIGHT TEST 

STATIC TEST 

WIND TUNNEL TEST 

EXIT (to the PRINT REPORTS MENU) 
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SELECTING SUB-MENUS: 


Select an option from the PRINT ANY REPORTS menu by 
typing the number of the corresponding option desired. 


1. Commands to perform: 
աի Բ I 25075926, 7, 8, 9, or 0 «cr» 
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RETURN FROM PRINT ANY REPORTS OPTION: 


To return from printing a report, the user may type 
<esc> which will return the screen to the previous menu. 


1. Commands to perform: 
а. Туре: <езе> 
3a 7:2:2 LIST REPORTS: 


Allows the user to view and print the reports that 
are available. 


RETURN FROM LIST REPORTS OPTION: 
To return from viewing or printing the available 
reports, the user may type <esc> which will return the 


screen to the previous menu. 


1. Commands to perform: 
a. Type: <esc> 
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APPENDIX E: REPORTS 


*** DUE TO THE PROPRIETARY NATURE OF THE DATA THIS THESIS WILL 
USE "XX" TO INDICATE WHERE SUCH DATA WAS AVAILABLE AND USED 
IN THE DATABASE *** 


AIRCRAFT 


MODEL MISSION MFG 


A-10A XX XX 
А-18 XX XX 
A 4A XX XX 
A-5A XX XX 
A-6A XX XX 
A-7 XX XX 
AV-8B XX XX 
B-1 XX XX 
В 45С хх XX 
B-52F XX XX 
B-52G XX XX 
B-58A XX XX 
C-130B Xxx XX 
C-130E XX XX 
C 135A XX XX 
C-I41A xx XX 
C-5A XX XX 
Е-ЗА XX XX 
F-100 хх XX 
F-105 Хх XX 
F-111A XX XX 
F-14A ХХ XX 
F-15A XX XX 
F-16A XX XX 
F-18 XX XX 
Е-4А XX XX 
Е-5 хх XX 
F-84B XX XX 
F-86D XX XX 
OV-10 Хх XX 
$-ЗА XX XX 
T-2 XX XX 
T-38A XX XX 
T-39 XX XX 
XB-70 XX XX 
YC-130 ХХ XX 
YC-14 XX XX 
YF 16 XX XX 
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FLIGHT TEST DATA 


MODEL FLTHRS TEVTS ENGHR MFGHR TOOLHR QCHR ILSHR TOTHRS 
A-10A XX XX XX XX 

A-18 XX XX XX XX 

A-4A XX XX XX XX 
A-5A XX XX XX XX 
A-6A XX XX XX XX AX 
А-7 XX XX 

AV-8B XX 

pu XX XX 
B-45C 

В=52Е XX XX 
B-52G 

B-58A XX XX XX XX XX 
C-130B 

СЕ Ш50Е 

CSSA XX XX 
C-141A XX XX XX 
Стол Хх XX XX XX 
F А XX XX 

Е-100 XX 
в Во XX XX XX XX 
F-111A XX XX XX XX XX XX 
F-14A XX XX XX XX XX 
pem XX XX XX XX 
F-16A XX XX XX XX XX XX 
F-18 XX XX XX XX XX 
Е-4А XX XX XX XX 
ES XX 
F-84B 

F-86D 

OV-10 XX XX 

S-3A XX XX XX XX XX XX 
T=2 XX XX 

T=38A XX XX XX XX XX 
1-55 XX 
XB-70 

УСЕ 30 

XC-I4 XX XX XX 
УБЕ 6 AX AX XX XX XX XX 
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FATIGUE TEST DATA 
MODEL TMOS THRS ENGHRS MFGHRS TOOLHR QCHRS ILSHRS TOTHRS 


А-10А AX 

A-18 AX 

A-4A 

A-5A XX XX 

A-6A 

A-7 

AV-8B 

Bed 

B-45C 

В=52Е XX 

B-52G 

B-58A XX XX XX XX XX 
21308 

2» 1305 

С—135А 

C-141A XX 

መማል XX XX XX XX 

Е-ЗА 

F-100 

8>] 05 

E-I11A XX XX XX XX XX 
F-14A XX XX XX XX 

В=15А 

E-16A XX XX XX XX XX 
N-18 XX | 
Е-4А 

Е 5 

F-84B 

F-86D 

OV-10 XX XX 

S-3A XX XX XX 

B2 XX XX 

T-38A 

B39 

XB-70 

36-130 

ҮС-14 

ШЧЕ-16 
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STATIC TEST DATA 
MODEL TMOS ENGHRS MFGHRS TOOLHR QCHRS ILSHRS TOTHRS 


А-10А XX 

A-18 XX 

A-4A 

A-5A XX XX 

A-6A 

ለመ 

AV-8B 

ВЕ 

В-45С 

ВВ XX 

BUS 

В-58А XX XX XX XX XX 
C= 50B 

СВОЕ 

С=155А XX 
C-141A XX 

C-5A XX XX XX 

E-3A 

F-100 

FOS 

Е—111А XX XX AX XX XX 
Е-14А XX XX XX XX 
EIU 

F-16A XX XX XX XX 
к=з XX 

F-4A AX 

кес 

Е-84В 

F-86D 

OVEM XX XX 

5-3А AX XX XX 

1 > AX XX 

T-38A 

X- 5 

XB-70 

ҮС=130 

ҮС-14 

XX=16 
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WIND TUNNEL TEST DATA 


MODEL TMOS THRS ENGHRS MFGHRS TOOLHR QCHRS ILSHRS TOTHRS 


A-10A XX 

A-18 XX 

А-4А XX 

A-5A XX XX 

A-6A XX 

A-7 

AV-8B 

B-1 

B-45C 

B-52F XX 

B-52G 

B-58A XX ХХ XX ХХ 
C-130B 

C-130E 

C-135A X 
C-141A XX 

C-5A XX 

E-3A 

F-100 

F-105 

F-111A XX XX XX XX XX 
F-14A XX XX ХХ хх 

F-15A 

F-16A XX >  ' XX XX 
F-18 ХХ ХХ 

F-4A XX 

F-5 

F-84B 

F-86D 

ՕՄ-10 «2 хх 

$-ЗА XX XX 

ጠሪ 

T-38A ХХ 

T-39 

XB-70 

YC-130 

YC-14 XX 

YF-16 XX XX XX xe 
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AIRCRAFT CHARACTERISTICS 


MODEL CREW 15ТЕ AWA VOL WL CQ AVBX ENG SSTA THRUST 


А-10А хх хх хх XX XX XX XX XX XX KX 
A-18 XX хх XX XX XX XX хх XX KX XX 
A-4A XX XX XX XX XX XX XX XX XX XX 
A-5A XX XX XX XX XX XX XX XX XX XX 
A-6A XX XX XX XX XX XX KX XX XX XX 
A-7 XX XX XX XX XX XX XX 
AV-8B XX XX XX XX XX XX XX XX XX XX 
В-1 ХХ XX XX XX XX XX XX 
B-45C XX 

B=52F XX XX XX XX XX XX AX 
B=52G XX XX XX XX XX XX XX 
B-58A XX XX XX XX XX XX XX 
C-130B ХХ хх XX XX XX XX XX 
С-130Е ХХ хх хх XX XX XX XX 
C-135A 22 XX XX XX XX XX XX 
C-141A XX XX XX XX XX XX XX 
С-5А XX XX XX XX XX XX XX 
E-3A XX XX XX хх хх XX XX 
Еи XX XX XX XX XX XX XX 
P= ROS AX хх хх XX XX хх хх 
F-111A XX XX XX XX XX XX XX 
Е-14А XX KX AX хх KX XX XX KX хх хх 
MEA XX XX XX XX XX XX XX XX XX XX 
F-16A XX XX Г: XX XX XX хх хх хх 
Е-18 AX хх XX хх хх XX XX XX XX XX 
F-4A XX XX XX XX XX XX XX XX XX 
ВЕ XX XX XX XX XX XX XX 
F-84B XX AX XX XX XX XX XX 
F-86D XX XX XX XX XX XX XX 
OV-10 XX XX XX XX XX XX XX XX XX XX 
S-3A XX XX AX XX XX XX XX XX XX XX 
1-2 AX AX XX XX XX XX XX XX XX XX 
T-38A XX AX AX XX XX XX хх XX XX XX 
А XX XX XX XX XX XX XX XX XX XX 
XB-70 XX 

ҮС=130 XX AX XX XX XX 

YC-14 XX XX XX XX XX 

YER 5 XX XX XX XX XX XX 
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AIRCRAFT RATIOS/FACTORS 


MODEL LLF ULF WE/WS WE/VOL GTOW/WS 
A-10A XX XX XX XX XX 
A-18 XX XX XX XX XX 
A-4A XX XX XX XX XX 
A-5A XX XX XX XX XX 
A-6A XX XX XX XX XX 
A-7 XX XX XX XX XX 
AV-8B XX XX XX XX XX 
B-1 . XX XX 
B-45C XX XX 
B-52F XX XX 
B-52G XX XX 
B-58A XX XX 
C-130B XX XX 
C-130E XX XX XX 
C-135A XX XS 
C-141A XX XX 
C-5A XX XX 
E-3A XX XX 
F-100 XX ХХ 
Е-105 

F-111A XX XX 
F-14A XX XX XX XX ХХ 
F-15A XX XX ХХ ХХ XX 
F-16A XX XX XX XX XX 
F-18 XX UXX XX XX XX 
F-4A XX AX XX XX 
F-5 

F-84B XX XX XX 
F-86D XX XX 
ՕՄ-10 XX XX ХХ XX XX 
S-3A XX XX X>X XX ХХ 
T-2 XX XX XX XX XX 
T-38A XX XX XX XX ХХ 
T-39 XX XX XX XX XX 
XB-70 XX XX 
YC-130 XX 
YC-14 

YF-16 XX XX XX 
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WAVU 
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XX 
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XX 
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MODEL VMAXA VMAXS VCRUISE CBTCEIL SERCEIL CBTRADIUS 
A-10A XX XX XX XX XX XX 
A-18 XX XX XX XX XX 
A-4A XX XX XX XX XX XX 
A-5A XX XX XX XX XX XX 
A-6A XX XX XX XX XX XX 
A-7 XX XX ХХ XX AX XX 
AV-8B AX XX XX XX 
3-1 XX AX XX XX AX AX 
B-45C ХХ XX XX 
Б=52Е XX AX XX XX 
B-52G XX XX 

B-58A XX XX XX XX XX 
== I308 XX XX 

C- 1 30L XX XX XX XX XX 
C 135გ KX XX AX ХХ XX 
С-141А XX XX XX XX XX 
С-5А AX XX XX XX XX 
E-3A AX AX 

F-100 XX XX AX XX XX 
== 105 XX XX XX XX XX 
F-111A XX XX XX XX XX 
Е-14А XX AX XX XX 

PETSA XX XX XX XX 

F-16A XX XX XX XX 
F-18 XX XX XX XX XX 
F-4A XX XX XX XX XX XX 
E5 XX XX XX XX XX 
F-84B XX XX XX XX XX 

F-86D XX XX XX 
OV-10 XX XX XX XX 

S-3A XX AX AX XX XX 
NI XX XX XX 

Т-38А AX XX AX KX AX AX 
=-39 XX хх XX XX XX AX 
XB-70 

me— 130 

ҮС-14 

ПЕ=16 
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APPENDIX Fs: ONE WAY ANALYSIS OF VARIANCE 
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ИпЕ-Зате]е Нпа|1ч515 Results 
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Sample Statistics: Number af Obs. 25 


Average ЕМО 
Variance 1250. 372 
Std. Deviation Зо ост 
Pedi an ре de 


Cantidence interval far Mean: 95 Percent 
ር Dad meg Er m г т 
sample i 21.4233 43,9734 сг р.х. 
Fri lider I". К ԿԻ Vas) ance: e EM 
РАМЕ. 
Huvathesis Test for НО: Mean = Û Come СЕД + ztatistis s s S. 245; 
We HII: HE Sig, Level 2 {SaaS 
at Н]| ра = 0.09 sa reject HO, 
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Sample Statistics: Numoer of Obs. 3 
Average 9 
Variarice x 
Std. Deviation 2 
Fiedi ari 3 


Canfidence Interval for Mean: 95 
Sample í ë 










Confidence interval for Variance: C Percent 
Հարա» 2 
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Üne-Samrle Analysis Results 
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APPENDIX б: REGRESSION ANALYSIS 
Model fitting results for: LOG totalnrs 























Independent variable coefficient sid. error i-value . sig.ievel 
CONSTANT -1,644169 2, 349697 -0, 997 0.4941 
[05 утаха 1.674174 0, 369939 4.5378 0.0003 
LOG weows -2. 391403 1.636646 “2, 20)54 0,015. 














E-S0. САО.) = 0,9899 5፤= 0.807228  НМНЕ= 0.444562 Durbllat= 2,397 

Previauslu: Ú, TO SO 1622, 511947 353. 114985 2, 996 

49 abservatiaons fitted, forecastis) computed fOr 5 missing val. of dew, var. 
analysis of Variance for ihe Full Regression 

Source Sum of Squares DF Hean Sauare F-EKatiio P-value 

Model 9.52498 2 4.25249 11.5597 , 10008 

Error E $89391 in li, 3528723 

Inte barn 14.4248 ig 

R-sauared = 6,590995 Stnd. error of #51, = 0,601238 

-sauared indjà. for d.f.) = 9,53987 buroin-hatson statistic =s 2.339708 
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Stepuise Selection far LOG totalhrs 








Selection: Forward Maximum steps: 500 F-ta-enter: 4,00 
Control: Manual Step: 2 F-to-remave: 4,00 
R-squared: .95175 Adjusted: . 93797 MSE: 0,0316714 d.f. 9 
Uariables in Model Coeff, F-Remove Variables Not in Model P.Corr. F-Enter 
7. LOS Vmexs 4.46314 34,1403 3. LUG weows . 0973 „ფას 
4, LOG паха 1065 . 9638 
S. LUG voruise ‚2156 . 2954 
5. LOG gtow 1596 ote aa 
S, Lig wqitougus .1601 ს ფი. 
Hodel fitting results for: LOG totalhrse 
Independent variable coefficient std. error t-value 5134. 1 еме | 
CONSTANT -10.399353 1.781637 “6.1179 ያሬ 
LOG ws ). 935493 9.104308 9.4039 0.0909 
LOG vmars 1,469145 0.251266 559590 0.0005 
2-51. (ABJ.? = 0.39380 51= 0.177955 MAE= 0.132311 DBurbWat= 2.929 
Previously: i), 3330 9.177965 ПЕРО 2,029 
10 observations fitted. forecast(s) computed for 3 missing val. of dep. var. 


Hnalusis of Variance for the Full Rearession 











Source Sum of Squares DF Mean Square FRA -value 
Model 4.37345 2 ООВ 59.0440 .UOQO 
Error 0.221700 б 2,0316714 

Total (Corr.) 4.93515 E 

P-cquaered 2 2,951753 Stnd. error of est. = 9.177969 
Reequared (Adj. for 4.2.) = 0 зоа Durbin-Wateon statistic = 2.02894 
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Indevendent variable coefficient std. error t-value sig. level 











CONSTANT -4,73732 3,183732 212905 ОЕ 
LOG gtow iD dune 07132319 2091392 6,0709 
LOG vmaxa 1.415453 0, 385744 2, 5594 0,0015 
roid. Ару.) = 0.35905 ՀԵՀ ç MAE 02222084 Durtddat= 2,408 
?Pewvlousiu: 6.0000 0,000000 G, 600000 &, 000 
2d abservations fitted, ገ ጨስ comvuted for 5 missing Val. ՉԷ ეის... 


a mm —— mm ws re cm mm me a mm a a — s r s = 
n чык „уы = — n | ——=—— сс чч ше о وھ ی‎ us — ——T [,WFÉ 














Source Sum of Saugres ი? Mean Sauare F-Fatio P-value 
Model 7, 53379 2 2, 54125 „. 2125 0035 
Error 3,441253 19 O, 496324 

Taral იი, ) ii m 22 

E-zauared = 0, 4456575 Stnd. error of est. = G, 704933 
#-сачагеЯ (На). ፲0ኞ 0, ፻,) = 0, 350552 burbin-Wlatson statistic 2» 2.40754 
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Plot af LOG totalhr. 
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Model fitting results for! LOG totalhrs 
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Independent variable coefficient std. 
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^u^ ‘ Бет) eas zy £ 
CONSTANT -4.002193 3.497228 =1. 15096 Op gens. 
т - 15 ^ "^ pom ጋ ም "mr >. nom 
Lis We 0, 942916 0, 525498 14, 2725 0.1397 
^ A Lens Pm ሥ a p E = TI t^ ^ at ea 
ՆԱՆ cT ГГ ul Ն) . ' U E 325 L а Ld 1 302 1 8 I) al = U s 2221 
> 1 э, > ра መ, 4 መ ምሞጳ = ጫጫ n - 
በር отау 1.562414 Ó, 40520 71 3, 9457 1 թ 
3 ata 
| — v a s — vr r rj SS د‎ €— 
2-50. (ADS. 2 249 5፲፪= 0.572581 MAES ի: burnlat-z 2, 2405 
ерау пипец! осоо 4, 090066 , ሠርንርነሂንሂንሂን 0.300 
19 sheervaetians fitted, тпгеса<- с р ш արին val. of dep, Wer, 
Analysis of Variance for the Full Regression 
- a ጫ = ጥግ TE dem 
Source Sum of Squares DE Mean Square Y-Raiio Pevalue 
= j г 2 ጫ ፎዶፈጣዶሥዶ "Am መ መ ጦ 
16 በይ 1 واا‎ E 2.20965 ሚጋ ԱՆԵ 
Error 5. 91320 а 0, 4806836 
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ი = 6,520742 Stnd. error of est, = 0a . 
E-sauared < к tor d.f.) = 9.424829 Durbin-Watsa: e 
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Made} fitting results for: LOG taotalhrs 














უ________ a a 


Inderendent variable coefficient std. error t-value tig, level 














CONSTANT -94, 270745 23, 941204? -2, 9118 0,0141 
LOG we -4,975195 2, 255301 -2,1958 ОО 
ТОС ше 53, 226114 20, 600153 2 ОЕ 
LOG we DIVIDE LOG uz -54, 255417 21.422902 -3,0439 0,0118 
LUG veruise 1. 1 መ 0, 347687 1,2415 0. 2402 
LI-20 LADI, >? = 0, 39773 38S O, 271264  МАЕ= Q, 368527 [ыкпа Е 
Freviouslu: (0, DUDLD Oo, 085600 ӨН 5, G00 
16 observations fitted, iorecactis) camputen for 4 missing val. Of der | 
analusis of Variance for the Full Regression 
Source Sum af Squarez DF Mean Square P-PRatio P-value 
Made! 4.54039 + 1.43599 í, 47523 . 3 5 
Errar 3,58976 D 0, 325242 
таса (თაა. 2.13014 L > 
k-squared = 6,556452 Stnd, error of est, = 0,571264 
Z-sauared (Hdj. for d.f.) = 9,337302 bPurbin-Matson statistic - 1,100982 
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Model fitting results for: LOS totalnhr 


іл 















































Independent variable coefficient std. error t-value 219. 16561 

о յմ 

CONSTANT -5,024152 3.147581 -1, 5952 0.1269 

LOG we 0,249154 0,154253 2.0626 O, 9531 

LÜG vmaxs 1,411482 0.380101 3.7235 0,0015 

о ос с. U GIRI 2 52 PSS R 

R-SD, (BDI, ) = 6.4082  SE- 0, 595872  НМНЁ= 0.499345  рогишАф= 2,434 

Previcusiu: 0,0000 9.000000 0,000000 0,000 

22 ohservations fitted, forecast(s) computed tar 5 missing Val, ი ში ”'.' 
Hnaiusis of Variance ror the Full Regression 

Source sum of Squares ա Mean Sauare F-BRatio 0-04] це 

Мосе | 7. 92494 2 3. 325841; 5.18230 е 

Error 9.20052 19 0, 485408239 

Total iCaorr.? Pod 21 

#-сацагеЯ = 0.455793 Stnd. error of есі, = 0, 695970 

P-squared ‘Adj, for 4. Ё.) = 0, 4065206 burbin-iatson statistic = 2, 48074 
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Model fitting results for: totalhrs 
Indewendent variable coefficient std. error t-value sig. level 











CONSTANT -5725. 835996 1012.425443 -5, 6442 0.0002 
„тах а 2, 330642 0.87599 2 е9 2,0226 
ш] 35, 224491 10.321957 3,4125 ር) DITS 
ws DIVIDE wav] 97, #88109 ሪቋ, 252598 4,159 0,0042 
ше 0,132933 0.037022 3.5799 0, 0050 
F-30, (ЯР. > = 0,9220 5L#= 71а. то4тев  ННЕ= 435.247002 Durkllat= 6,292 
Freviouzlu: 2.0000 о. 000000 2,000000 с. 009 
42 anservations titted, :orecastis) computed for 10 missing val. af dev, var 
Analusis of Variance ior the Full Fegression 
Source Sum of Squares DF Mean Salar? ጾሙጅ5110 P-value 
Mode } 14004804, 4 րրա ԱՆ 25, 4224 COO] 
Error Աաաա Թթ т 507948. 
Раде: 0075.) 77650440, 1. 
1-зачагей = 0, 954197 უჭირს, error af est, = Fie pause 
-squared (AJ. for daf.) = 6, 32736 Þurbin-kiatson statistic = 0,3923229 
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(X 1000) Flot o f totalhrs 
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mi Backward Maximum steps: 500 F-to-enzer: 
፡ F-ta-remove: 


م 
о Ф‏ 
T‏ 


Variables in Model Coeff, PF-Remove Variables Not in Model P.Corr. F-Enter 





: "ntn > ማመኑ: o . T > EC ፎር «4 
1. утаха 3.14256 ОЭ. ТЕ. ЗЕЯ ‚2576 ‚5684 
_ ” т T ሙቄ =: ሚሲ ლალი ሥራ р መን Гау ^ oT ጥጓ PF թռ = mim 
2. wS DIVIDE wayi 134, 280 sO БИРЕО РР oes იც. 5243 
d. шамы ი... Зов. №, Зее! | . 0949 Ка че 
4. gtow ՀԱ աան ՏԵ" 
= m ფილ, Ld Ղ տք = фт л» ر‎ 
- 5 we Cus աաա ն = و‎ G 2 
5. GIGS Suc Hos 





Model fitting results ror! totalhrs 

















Independent variable coefficient std. error t-value sic, level 
ZONSTANT 12149. 221905 ЗЕЕ Jus ОШ 
пах Яа “ 134 552 0,891715 6,1414 0.90090 
ws DIVIDE wavi 104. EBS 38 ee 4.5476 9,0014 
шж] Е 0.434156 БЕЯ 0.0099 
stow ОЕ Ú, O03551 -5.4924 0.0001 
ህይወ ህፍ -1. 39014914 ኀ መቂ, 554157 tdt Չա 0,0001 
2ቲ6ህሮህ5 U OSU те Е dis OUEST 








F- + (Яр, ) = 0, 3073 == 996,430249  ННЕ= 509,755674 Durbldat= 2,240 
Previously: о. መጋ В. Е 1087, 211542 dod 
45 Pie ervavions fitted, farecastis) comruted ror a missing val. of dep. var 














Made] 14860717". 5 2551 2, ን. ‚0000 
Error 5 ጋ (ዓ/ያሪህ 3 373045, 

Total (Corr,) 157414578. 18 

E-sauared = 10), 254257 Հոմ, error of est. = 986.43 
R-equared (Ady. for ad. ff.) = 0,907275 Durhin-latson statistic = 3.214001 
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Stevuise Selection for teoitalnrs 



































Selection: Forward Maximum steps: 500 Fr-ta-enter? 4.00 
Contral: Manual Steri 2 F-to-remave: 4,00 
Resquared: ,92416 Adjusted: .£9622 i MSE: 577250 d.f.: 10 
Variables in Model Coeff, F-Remove Variables Not in Medel P.Carr. F-Enter 

i, «րՀ 4, 95928 36, 3154 

2, ህ1 54, ()454 11 5327 

5, WS DIVIDE wav] СЕСЕ Е 13.1014 

+, 2ቲዕህ ა.ე... 16,5202 

S. wavi 0.37475 3.51469 

Model fitting results for: totalhrs 
Indevendent varizeble coefficient std. error t-value sig. level 
“ORSTANT -3490.597159 1377, 000197 -5, 7543 0,0004 
утах а 4, 265273 0. 867528 5. 7280 0,0002 
w] S4, 045034 б. 524444 s, 5154 ሐ ՆՈ 
ws DIVIDE wav 188, 015223 35, 390272 4, 3705 0,0014 
g toy -0,014253 0.002476 -4.1085 0,9021 
шамі О. 974754 0, 294659 2, 9686 0,0141 
Е-Е. НО, а Т5 3202, 951950 MAE= 977.229045 ригешат= 2, 369 
Previausly: „ОООО 0, 960000 %, OOO GO UTE 
ib observations fitted, forecastis) computed for $ missing val. of dep. var. 
Analysis of Variance for the Full Regression 

Source Sum of Sauares DF Mean Sauare P-Ratica F-value 
Made] 92532342, e" 15205468, 24.3128 ‚0900 
Error 6772491, 10 677250, 
Tota] (Corr, › ի 29204239, Ta 
E-squared Հ C, 924154 Stnd. error of est, * 822.952 
R-squared (fdj. for d.f,) = 6,99624 Purbin-wWatson statistic = 2.3691 
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Selectian: Backward Maximum steps: 900 F-to-enter: 4,06 
Control: Manual Step: 3 P-io-remove: 4.00 
R-squared: .74445 Adjusted: .53757 МЕ: 3.4901 975 dif. Е 
Variables in Made] Coeff, F-Semave Variables Hot in Model P.Corr. F-Enter 
1, “паха 5.57724 15.0442 . SEDIT ‚ 9811 Ores 
2 ош 45,0590 4,9905 ё, ფუჭი! 1020 1155 
2. ԱԵԱ 2. 29308 ტეტ КТ, ше 1ይ. wae stub iv EOD 
i, ше “0, 04799 7.5223 
2, wes DIVIDE mavi 234,509 ማጋ 
Моде] fitting results far’ tatalhrs 
independent variable coefficient std. error t-value Sis, ievel 
CONSTANT -1, 191258514 2035, 321909 -3, 3225 0,0020 
“тах а £, 677243 1.272231 3, 9930 6,0013 
այ 46,0689936 20. 822153 2,2340 2,0493 
WAVU 2.293064 ე. თა. 3. 251 0,0083 
ше -0, 047986 о. Ое -2, 7958 о. МЕИ 
ws DIVIDE wavi 234, 909931 75, T4355 3,0961 0.0093 
E-20. ԼԲի1,) = 0,5380 Հիա 18365, 205509 МАХ= 1431.259970 burblat= 2, 322 
Previously: 9,0009 ó,O000000 9.000060 о. 200 
12 onservations fitted, forecastts) computed for + missing val. af dev, var, 
Hnalusis af Variance for the Full Fegressicn 
Source Sum of Squares DF Mean Зацаге F-Ratio 7-04] це 
Mode] 122010310, 2 24402062, 5, 99161 ‚0029 
Error 418223085, 12 3430192. 
Total] ი აჯა.) 162892615, 17 
R-sayared = ი, 744452 iind, error of es$, = 1268, 24 
RF-squared (Adu, for d.f.) = 6.837975 Purbin-Watson statistic = 2, 32243 
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Model fitting results for: totaihrs 





Inderendent variable coefficient std. error t-value fig. level 








CONSTANT -1,147354EÀ4 3148,.,144654 -2,6445 0,0030 
vmaxa 7,064257 1, 70583 4,1412 0.0012 
այ 42.0237729 20, 700173 2,0249 6,0639 
ws DIVIDE way] 219, 224725 78.172184 2. 2294 0.02153 
we -0,043325 0.012965 -2. 5432 5,0242 
mavj 4, 500953 0.922012 2, 3092 0, 01 84 
p-sQ. i(ADJ.? = 9,8008  ЗЕ= 1924, 8454834 HES 1429.024872 Dur += 2.794 
rreviousiu: Ü , 0090 0, 900600 06, 000035 5329691010) 
$9 observations fitted, forecast(s} computed tor 2 missing val. ai der, Var, 
analysis of Variance for the Full Regression 
Source Sum of Squares DF Mean Sauare r-Katiio Fevalue 
Hodel 1198653346, E 237730551. 6.41792 ‚9023 
Error 48155383. 13 3704250, 
Total (Corr,) Peel; oe 19 
P-zauareq = 0.711582 Stnd. error of est. = 1° ህከ. 
R-saquared (Ady. for d, f.) = 9,250079 Durbin-Watson statistic = 2, 73406 
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Model fitting results for: tatalhrs 





Independent variable coefficient std. errar t-val ue sig. level 























CONSTANT -1,07759824 3333, 333155 -3.1848 ህ 0111 
ህኋሣህ 2.575484 О, 800791 3.2174 ОЗО 
we DIVIDE wavy -402.440182 175. 019286 -2, 3573 0.0421 
ше -0, 2436165 0,108182 ЕЕЕ 0,0508 
if -29, 553952 72, 389472 -0,405n5 0,5945 
Gtow 0.950143 VUE E EE 
we DIUIDE wav 322, 557277" 232, 222252 2.3806 dM ea 
р-39, ADJ.) = 0.7689 SEs 1523. 511947 MAE 953,114854 burbilat= 2, 525 
Freviauziu: 0.0000 о. 900000 0.300090 C OJO 
if ongervaticns fitted, iarecastis) computed for 4 missing val. of dep, «Հր, 
Hnaiusis af Variance for the Full Regression 
Source Sum af Sauares Dy Mean Sauare F-Eatio P-value 
Mode! 132334703. a 17298088. 5. 10231 . 0053 
Error SORORIS 3 29342128, 
Total (Corr. 163892515. 17 
P-sauared = 6.344562 Stnd. error of est, = 1693, 54 
Fesquared (Adu. for d.f.) = 0.705017 burbin-Watsen statistic 5 2219925098 
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Model fitting results for: totalhrs 
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433844 =O :593 ብብር ከ. 
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tenwise Selectian for totalkrs 











Selection: Backward Maximum steps: 500 F-to-enter 
Contro]: Manual Step: 1 F-to-remove 






































Variables in Made) ' Coeff, F-Eemove Variables Hot in Hodel P.Corr. F-Enter 
1. утаха е, 39089 20.5238 T. c4 „05598 . 0435 
2, ws DIVIDE wavi 145,229 4,0321 
3, шаму 1,512502 5.0800 
> stow -0,516732 а 
=, we OWS -?587.24 222812 
Б, ՎԱէռառաջ ОЕ оста 

Model fitting results for: totalhrs 

lndevendent variable coefficient std, error t-value £19, level 

SOHSTANT 4414, 350281 6271.541386 о, 6929 О ма 

„тах а 5, 290887 1, 1293598 4,2413 0.0008 

ws DIVIDE wawi 145. 509295 72, 304903 2.3030 0.0698 

Wav 1,515719 0, 115901 2.2529 0,0456 

gtcu -0,016729 0.006152 -2.74150 OE 

We Cine -7587. 240598 2949, 753598 -2. 8984 OU 

2tinwoys 1108 523555 5490, 357505 2.0217 0.0582 

F-5@. ¢Abd.) = 0,5783 SE= 1750, 953933 MAE= 1067, 3416542  Durblats ESSEN 

Previouslu: աա. 325, ዓ2ህ 259 509, 755574 2.240 

18 onservations fitted, torecast(s) computed for 4 missing val. af der, var, 

Hnaluzis af Variance for ihe Fuli Regression 

Source Sum of Squares ሀ? Mean Square F-Ratio F-value 

Made] 129721635, Б 21530281. 6, 37527 9020 

Error 241109230, Ji 2100994. 

Total (Corr, 153138326515. 17 

#-зчинагей = 0, 79197 Stnd. errar of est, = 1750. 96 

F-squared (Ady, fer d.f.) = 6.678345 Durbin-Watsoan statistic = 2. 20ii2 
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Independent variable coefficient std. error ti-value sig.level 

















CONSTANT .5741,815982 2748.127258 -2.0893 0,0569 
утах а g, 458323 1,932453 d. OILS 0,0154 
ш} 50, 9925485 25. 957922 1,9935 О, ОБТБ 
we DIVIDE wavi 29, 270434 ხის. 3) O, 58415 0, 5708 
2ቲ ሪዛ -9, 002188 9, 004412 -0,4451 D, AZS% 
ff RAISE 2 ~=, 594543 2.120978 -1, 3352 2,0592 
2-30, {401,75 = 0.4778 2፻= 3201,£547295  Hük- 1240, 200951 Duriat: Te ET 
ი Meu (CHOIR ე, 000000 2.000000 о. ооф 
1% ohservatians citted, farecastis) camuuted for Siwaiscsing vals oi ле ШОЛ 
Bnalysis of Variance for the Full Eegressian 
Snurce sum of Sauares DF "lean Sauare F-Katia P-value 
Madei 194007455, e 20801493. 4, 2314: ‚0150 
Error E30142P01. 13 494729], 


E-squared = 5, веет 8 Strid, error of est. = даа 
É-sauared (Hd). for d.i.» = 0.47751 Durbin-Watsan statistic = 2. 5459 
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Made] fitting results for: totalhrs 




















Independent variable coefficient std. error i-value sig.ievel 


CONS TANT -1,00372814 3137.053076 ՀԱԶ րթ 0.0932 
“тах А 9, 338453 1.339435 9,0758 0,0008 
wl 29. 262929 20, 375164 1.3784 Oc 
Wavy 1239089 6፡1 2.6807 0.92131 
we DIVIDE wavi 120.108252 45, 354615 E SE 0,0099 
ше 0.040676 QUT =37 0324 0.9114 
thrust BIVIDE STO -1.03412154 2505, 578522 ՏՅԱ a OV DIS 
EF jug neu ը A. UE წ... 
Fes. СНВ], = 0,7291  ЗЕ= 1515.030773  НАЕ= 2508 6047649  ГРыгршмат= 2, 252 
Previguslu: 2, 0Q00 0.000002) 2.000000 FETA 
18 observatians fitted, forecastisz) computed for & missing val. of dep. var, 








analusis of Variance for the Full Fegression 
Source sum cof Squares DF Mean Зацаге F-Ratic Fevalue 
Made 12211 այլ, ' 15552447, <=, 5355" , 0025 
Error 5115553, io ცხ. ე. 
Tatal СОГ.) 163392515, 1-8 
R-sauared = 6, 846584 Stnd, error of est, s Deas 
F-squared (Ada, far d.f.) = 0.722113 Durbin-Watzon statistic = 2, 5C1 
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Stepwise Selection ror LQG TACAIR. totalrnrs 
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Seiection: backward Maximum steps: 509 F-to-enter: 4.00 
Control: Manual Step: 2 ¥-to-remove: 4.00 
F-csquared: . 38415 Adjusted: .96830 MSE: 0.0214077 Е, * Š 
Variables in Model Coeff. F-Remove Variables Not in Model P.Corr. F-Enter 

1. LOG TACAIR. утах 0.59923 31.2397 ==.) ا‎ ‚3518 ‚5549 

3. LüG TACAIR.wavu 2.42555 21, 5954 

А 05 ПАС. В. еше ሠጋ o 

6. LOG TACAIR. stow ፡ ከ ጋ አ. 

Model fitting results for: LOG TACAI PR. totalhrs 
Independent variable coefficient std. error t-value sig. level 
CONSTANT 5.814211 2. 94301 2.3918 0.0671 
LOS TACAIR. vmaxa 0.699229 и So. donee Q. OS 
1096 ТАСАІР, ш=/ 106 wavi 19.754967 3. 730999 5.0268 0.0040 
106 ТАСАІР. шаси 2.429554 OU, gece te 4.5460 0.00365 
LOS TACAIR. atow -17.93439 2.520704 -4, 7049 0.0053 
[05 ТАСАГ?. а% ошошЕ 17.129471 3, 592506 4.538? 0.0055 
)=50, САВУ, ) = 0.95533 SE= 0.146314  МАЕ= 0.037541 DurbWat= 2.370 
Previcusly: 0.9000 0,000000 0.900090 0.008 
1. ԱՐ: ՈՐ fitted, forecastis) computed for 5 missing val. of dep. var. 
Analusis of Variance for the Full Regression 

Source sum Օք Squares DF Mean Square F-2atio P-value 
Model 6.64717 8 . 32943 52, 1007 , 0002 
LPI OT 0.107033 ና Ооа 
Total (Corr.) 6. 75421 10 
F-squared = 0, 934152 Stnd. error of est. = 0.146214 
P-cquared (Adj. for d.f.) = 0.963305 Durbin-Watson statistic = 2.39699 
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Selection: Forvard Maximum steps: 500 F-io-entier: 4,00 
Control: Manual Step: 2 F-to-remave: 4,60 
R-squared: , 21951 Rdgusted: , 90341 MSE: 0,0535531 q. t. mH 
Variables in Model Coeff, FeFemave Variables Not in Model F.Corr. F-Enter 
1. LOG vmaza ኒክ ሳና а. И l SNL 1599 
უა lig, tits te een i URS i505; Հ, ՆԱՇ պո : 0524 .Q308 
Made} fitting results for: LUG tatalhrs 
Indeverderıt variable coefficient SST t-val ue 51а, lave] 
CONSTANT -5, 221636 4.345547 -4. 5962 Q.UOOS 
LOG vmaxa U. 15132 ), 206946 3, 3389 0.00285 
LOG US CIDE LUG wavy 1.116524 0.178494 6.5944 0.0004 
բ-ՉԱ, ճեմ, = 0,9034  SEs 0.252405 MAE= OQ, 1785933 Durbar: “fee 
Previously: 2, 2854 0, 273519 0,184449 о. 195 
13 observations fitted, forecast(s) computed for 9 missing val. of der». var. 


&naluzis of Variance for the Full Regression 
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Source Sum af Sauares DF Mean ayare Y-Fatio P-value 
Model 7, 27197 d 2.52898 57.1178 СООО 
Error 0.528.551 10 O.OESEOS 

„ла! Саг OAS 25 

k-squared = 0, 9519907 Stid. error af =CL. ов ces 
P- = ed (Haj. for d.f.) = 0.903469 burbin-Watson ztatlztic = 1,81722 
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jon: Forward Maximum sters: 500 F-to-entier: 
: 4 Y-to-remove: 


R-squared: , 22328 Adjusted: , 92097 HSE: 490529 d. f, i: 


4,0 
4, CI! 
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са 








Variables in Hodel Coeff, F-Kemove Variables Mot in Hodel P.Corr, F-Enter 
1, vmaxa .ت‎ T.4979 
=, wl 40,3383 4 2, 52212 
2. ած DIVIDE wavi წ. .). ფა. ი 
+, ше 0.14730 24,1540 
Model fitting resuits for: totalnre 
[ndevendent variable ОРЕСТ Ета t-value sig.level 
CONSTAKT -S 753. 3658351 955, 550918 -5, 3785 о, ОС 
„таз ი, 335848 9,352052 E RES ES 
ш] 30, 3365683 3. 333352 3.5303 el 
ws DIVIDE wavi 1015315795 ሪጋ ረ 4.9012 0.0013 
ye 0,147903 0.020076 4,9177 O u 
բ-ՏԱ, (Քըմ,) = 0,9340 2፲= 522, 27379 HAE 428, 552258 ригюШаі= 1,2562 
Previously: о. 3299 5392, 527125 417, 243790 4, 255 
13 abservations fitted, farecastis) computed far 3 missing val. af dew, var. 








Hnalusis of Variance for the Full Regression 
тоцгсе Sum af Squares DF Mean Square F-Faiio 





Hodel 7970587 
Error 3845028. 8 480 
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Tetal (ՇՇԻր, ) 335580908, 12 
P-squared = 0,253238 Sind. error of est, 
Re-squared (Adj, for d.f.3 = 0,93097 Durbin-Watson statistic 
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ე_“________333ძ___________–_ e траш 
independent variable coefficient std, error t-value sig. level 
_____ესეა___________-____..ნ>..>.>>>>._–_–აეუქააა__ა–_>–_–_––_დრო6რ––––––––_–-6რრ6->.>>-66>>>- س‎ 
CONSTANT ~6,339612 1,599781 =3 751; ህር ከ 
LOG vmaxa Don sr 0.234725 3.3059 О. 80 
LOG wl 2, 250055 о, 393157 О, S458 ሀ, 2502 
LOG ws BIVIDE LOG шамі а 0,559545 2,2357 0.0604 
LOG we ԱՏ Յար ს, კ ააა. 0,4401 О. 051 
LGG gta -9, 4765118 0,483354 -0, 9250 сети 
f-24. (ару. = 3.3329 ՀԻՏ 0.077782 FIRES 150  БигоШат= о 
Freviousiu: 01: 9. 4 0.292306 Е ios 
13 abservaiions fitted, torencastis) comeuted for 3 missing val. of de», war, 
Analysis of Variance for the Full Eearession 
Source sum af Squares DF Mean Зацаге F-Eatioa P-value 


"indel 7, 36344 2 1.41355 107... , I00= 
cela) s Թ. 240141 7 Q O უუ) 
Tatal torr.) а Ta 


B-sauared = 0, 331702 Stnd. error st ss+, = ons о 
E-sauared (Adj. for d.f.) = 0.382517 Durbinellatson statistic = 2, 15053 
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Independent variable coefficient std. error t-value 51а. | 
___3__________3___-_-_-___ D, 
CONSTANT “መቂ 525, 520209 4 855, 02 82323 “0, 9496 0, 3794 
wl 43, 232251 45, 357592 о. 5838 ኃ, 5097 
ТР 0.255207 0.436931 1.3503 0.0784 
stow ամր 9035559 0.052259 -0, 5659 0.5590 
rf -29, 8275079 51.567895 -0.4835 0.2294 
сте -485, 305955 703, 2586572 =(), 5252 0, 5032 
thrust -9, 0023 0,0709+C «128 Eme 
El. СН.) = OYY 5 27, )45424. ክጸ፻= sá2g.T7 70571  Pburpiats ՅՆ ՅՅ 
Previgusiys 0,0000 O, 090306 i. OUD სი. 
17 anservatians fitted, forecastiscs cameuted for Q"izzingd val. ot der um 
Hnalusis of Variance far the Full Fegressian 
Source Sum of Squares DF Mean Sauare F-Eatlac PF-value 
Model 74455599, Š 12408950. =, 11836 mae 
Error 24244000, T) 2424400, 
Toral Carre 33597535. іб 
E-sauared = 0, 754351 sind. error of est. = 122r. Ja 
t-sauared tadj. for d.f.) = 0.806978 burbtin-Watson statistic = 3,09212 
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Model fitting results for: LOG NAVAIR. enghrs 


Independent variable coefficient std. error t-value sig. level 
CONSTANT 0.231435 2.452182 0.0944 0.9261 
LOG NAVAIR. weows -2.666201 1.079392 -2.4101 0,0260 
LOG NAVAIR. vmaxa 1.289233 005 35039 3. 3379 0.9045 
2-50. C(ADJ.) = 0.4073 SE= 0.633723 MAE= 9.441969 DurbWat= 2.332 
Previously: 2, 5917 ዕ, 350227 0.233306 E 
18 observations fitted, forecast(s) computed for & missing val. of dep. var. 
Hmalusis of Variance for the Full Regression 
Source Sum of Squares DF Mean Square F-Ratio P-value 
Model 5.49564 2 2, 24782 5.94211 ОО 
Error 6.96407 15 9.401505 
Total (Corr.? 1459197 D 
?-squared = 0.477064 Stnd. error of est. = 0.833723 
P-squared (Adj. for d.f.) = 9.40734 Purbin-Watson statistic = 2.331741 
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Sterwise Selection for enghrs 


Si ERROR a 
3363.--«__ჟ_.._._-_-__________ 














Selection: Forward Maximum steps: 500 F-to-enter: 4,06 
Control: Manual Step: 3 F-to-remove: 4,00 


P-squared: .91470 Adjusted: .37814 MSE: 135185 a. ft. 2 











Variables in Medel Coeff, F-Remove Tres cake es Hot in Hadel P.Corr, F-Enter 
_ д Е 
4, ከፎ Qu 38 5 գ 20.4351 2. we -301C 9378 
Л, atow -0.04050 7,9813 4, we DIVIDE ws ‚0421 En RG 
Š, "maza ጎ ር... 15.1414 5, Етошошє Blu Soc ln 
Т, oru 3648 ieee 

9. vcruise 22. „ლული 

Model fitting results for: enghrs 

Independent variable cnefficient std. error t-value sig. TEVEN 
CONSTANT -554. 707451 329, 222428 -1. 35951 Osa 
wS Mm, 224744 0.094706 4. 5205 о, одет 
gtow “9, 9405 0.914336 -2. 3251 ` 0,025 
стаха 1 BM 0,436599 2, 2249 ODDS 











R-SD, (Բեմ, = 0,2721 r= i69,032815 MAE= 245,040949 buorbWat= 1,518 
Freviouslu: 0.0000 Ü, OHNA 0.900000 ե. ՕՕ 
11 abservations fitted, forecast(s) computed for Z missing val. of dep. var. 


Bnalusis of Variance for the Full kesression 


 . Sr =— mcm me mm ce e ce ec cc cc ce ce ce ა .-____ 
meme ee ec re — s < 





























Source Sum of Squares DF Mean Square F-Fatio F-value 
Mode} 102229393, 3 3407533. 29.0212 ‚0004 
Error 353221. m 136125, 

Tatal (earns) 11175856. 209 

F-squared = 0.214701 Stnd. error of est, = 365,033 
-squared idg. far d.f.) 2U ие Durbin-latson statistic = 1,51797 
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-squared: ‚88402 Adjusted: „80553 MSE: G.0769504 d. f P 
Variables in Model Coeff, F-Remove Variables Hot in Model P.Corr, F-Enter 
1. LOG ws 0, 28904 2.5445 4, LEG we ‚12:8 Lean 
Z. LG gtau “0, 33920 1.22591 3, LOG we-LOG ws 152 1205 
GENIS Ung s ПОЗЕ 3.0148 6, „Пё growaows . 4740 POEM 
2. LÜG voruise bem ОАЕ ТЕТЕ а= „1208 „უი. 
Medel fitting results for: ს manns 
Indevendáent varianie coefficient std. error t-value sig.level 
CONSTANT 4.250695 4,139655 т, ева 0. 2441 
LOG wes О, 365042 65.14 Ե 9.1048 
LOS gtow - G, 5382042 0. 52189 =1 5 Dreta 
LOG vmaxa EI RES 5,438915 SERUUM O. 0233 
LG voruise -1. 332351 0.507432 -1,5975 0.14895 
7-50. ADJ. = 0.5067 SE= 0.277417 ክጓሺ= 0.172294 buroWwat= 2,479 
Previousziu: 0.0000 0,000000 C, ዕዐዕርዕዕ 2.000 
11 ahservations fitted, forecastis) computed for Z missing vai. af de». var. 
Analysis of Variance for the Full Fesresszion 
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Model 3, 91596 4 0.273374 11.4323 , 0037 
Error 9,461762 5 0,0769604 

latal (COrr. y Е, 10 

F-squared = ა, 294015 Stnd, error of est, - 0.277417 
F-squared (Adj. for à,f.) = 0,806233 Durbin-Watson statistic = 2.478% 
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Selection: Forward Maximum steps: 50 F-to-enter: 4,00 
Control: Manual Step: 3 F-to-remove: 4,00 





R-squared: , 70353 Adjusted: .64287 HSE: 232350 d.f.: 13 
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Variables in Model ፲ 


























1, ሣጠ8ጀ 5 3, 20573 29,0995 2, ul ‚2895 1,0374 
ხი, ff 57,3994 уг лс o ше Керио ‚2199 1, 3530 
2, thrust DIVIDE w -2143,65 lo. 00 г; ‚2179 ‚0038 
а. Stole 402. +099 
ок ‚2148 adus 
Model fitting resuits for: enghrs 
Independent variable coefficient std., error t-vaiue sig. level 
CONS TAHT 165.128543 "71.355487 0, 2887 0.7774 
тах д | 3. 205772343 Սագոն 5, 3944 ხს, ცა 
үү 7, 199355 29,437158 2.28293 0,0399 
thrust DIVIDE we መኃ442, 552523 БОБ, 079305 መጋ, 5559 0,0025 
2-50, ihHDd1.5) = 0.5429 քա 730. 308249  МАЕ= 510,505300 նեկան 1.511 
Previouslu: Ю.О) 0. ооо Û 0,000000 Ü, GÜ 
1? observations fitted, forecasts: comveuted for 5 missing val. of der, var, 


Analysis of Variance for the Full kegression 
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Source Sum of Sauares DY Mean Square F-Fetia P-value 














Mode] 153961072, 3 565023591, 10.5093 ‚0008 
Error 0933554, 13 523356, 

total (Corr, ) 23854505, 15 : 
E-squared - 0, 7655289 Stad. error af est, = 730,308 
Р-сацаге «ԲԱՍ. for Վ. ք,) = 0,642865 Durbin-latson 514115112 = 1, 51052 
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——————— V s Í. eee = - 
Selection: Forward Maximum steps: 500 F-to-enter: 4,00 
Control: Manual Step: 3 F-to-remove: 4,006 


R-squared: . 81669 Adjusted: . 57410 MSE: 485703 ас. 


ኣባ 








Variables in Mode} Coeff, F-Remave Variables Net in Model] P.Corr. F-Enter 
1. vmaxa 3.311734 ede onada Sa LATUS: ‚1442 4599 
m rf 45.2451 ae 4440 
S, thrust DIVIDE =i 2,082 
a 1 -, 2 Վ არ “ 4 Аа 
-. Wl LIENS bsd ce! 
|, we DIVIDE wav: 25, 2058 3.7296 
5, шато 5,254558 2.5231 
.- Sn d, JU, {> Բ» ոլ т, эю, =, ую. A 
ს „ი. я Ge 1560 











Independent variable coefficient std. error t-val ue sic, level 





a 


CONSTANT -2929 75 dua ТЕСЕ eee – ა. 0, 0886 
упах а 3.217341 о. 692544 4,7909 U 
46, 042123 21442438 1,4545 ርቄ 1... 
thrust DIVIDE we Та оо а, СУБ ав სის... 
ш] 3 113757 9, 5160538 1... О. 3174 
ws DIVIDE шам] 30, 205941 47. 519681 = Оса 
Шами 0.545956 0.422098 1.5294 O Teta 
gtau = UB ՅԱ 0.003814 и ს...) 
УЕ. უხა.) == ს. 3 25= 297, 8409702  МАЁ= 407, 512340 Durpuatz 2,506 

Previously: 0,0900 G.o000000 0.900000 2,000 

i* Observations fitted, forecastis) computed for 5 missing val. cf dev. var, 


Hnalusis of Variance for the Full Fegreszion 
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Source | Sum of Squares DF Mean Square F-Ratio  F-value 








Mode] 195140239, Y do, 5. 12083 . 0094 
Error 4380326. 9 485103. 
Total (Gare. 22294625, 16 


P-zauared = 0,816682 Stnd. error of est, = 597, 541 
F-cquared (fdy. for d.f.) = е Durbin-iatson ztatistic = 2.50797 
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Model fitting results for: LOG NAVAIR. enghrse 











Independent variable coefficient std. error t-value sig.level 
CONSTANT -6.801848 3.433679 “1, 9309 0.0829 
LOG NAVAIR. ws 0.796297 0.190425 4.1817 0.0031 
LOG NAVAIR. vmaxe 1.034254 0.494547 2.0913 0,0699 
B-SQ. (8BDJ.) = 0.6917 SE= 0.359327  МАЕ= i 0.239906 РигоШа%= 2.077 

Previously: Ue osc i o O. 1398311 e SS 

41 observations fitted. forecastí(s) computed for 3 missing val. of dep. var. 


Hmalusis of Variance for the Full Fegression 


Source Sum of Squares DF Mean Square F-Patio P-value 


Model 2.99943 à 1.49972 1ሪ S 0034 
Error 0. 281830 8 D IM 

Total (Corr) 3. 93126 10 

р-сацагеа = 0.753387 Stnd. error of est. - 2.350327 
R-squared (Adj. for d.f.) = 9.691734 DPurbin-Watson statistic = 2.97105 
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Selection: Backward 
Control: Manual 


R-sauaredi , 93523 





axi mum steps: 900 P-to-enter: 
Step: 1 F-to-remawve: 


MSE: 10641,1 


Variables in Model Coeff, F-Remove Variables Not in Hodel P.Corr., 
i. этаха Um elas 9,9900 2, ህድ DIVIDE wavi ES 
Gey pull 7.59314 ა I. 

4, ws DIVIDE ша о ገ ከ 
2. WAYU о ic 
Е, ще СЕТО Ee Use 
ა»... mu E 32.9534 
EDT «12. 2202 5,5735 
3, crew -705, 749 БОЕ n 














m a dl i E E E መ:‏ س Á M ыш‏ چ زر کے پس ص س ا 
=o emt a. aN <A A IT ი‏ 














¥-Enter 


. 0149 





indevendent variable coefficient std, error t-vaiue cig. level 
CONSTANT -574. 325252  430.901101 -1.3229 0, 2141 
тах а 0.721282 02, 223424 2.1490 0,0880 
111 7.923144 1, 0118 4,2163 0,0439 
шс DIVIDE wavi 29.198841 10. 352999 2.5559 Ú, 1156 
112.1 0, 359392 9.190014 3.6934 О, 06551 
ше 0.215104 0.0... 12.4913 0.0053 
gtaw -0,072606 ነሪ -3, 9292 ი,ი 
ff -18. 220245 7, 544238 -2,4247 2, 1252 
crew -7065, 24294 30,57 mete - 7, 5029 01 
2-50, (Я = 0,99 =X- 105,155252 s s 35.325295 Durphat= 3.178 
Previauslu: Day 197. 573714 100. 285833 S78 
11 observations fitted, forecastis) computed far 6 missing val. of der», var. 
Analusis of Variance for the Full Eecression 
Source tum of Sauares DF Mean Sauare F-Ratia P-value 
Mode | 14435348. a 1. Jon ss COE 
Error 212842.3 d 1Շ641,1 
Total (Coarr,) 1450972230. 16 
R-squared = (0, 99552 Sind. error of esth: = 10. СЕ 
R-souared (Adj. for 4, Ё.) = 0, 9928665 Durbin-Watson statistic = 2.47494 
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Stepwise Selection for LOG епайге 

















Selection: Forward Maximum steps: 300 F-to-enter: 4.00 
Control: Manual Step: 1 Y-to-remove: 4.00 
P-squared: .79223 Adjusted: .72990 MSE: 0.149063 doro 10 
Variables in Mode! Coeff. F-Remove Variables Not in Model P.Corr. F-Enter 
i. LUG vmaxa 0,936834 წევ Ա “9...” .0419 „0138 
3. LQG ws/LOG wavi EERE 12.9092 4. LOG wavu . 1411 ‚18629 
6. LOG atow -1.51740 ფშ. ህይ ር US ‚5859 . 9014 
у. LOG crew Е . 3793 
a. LUS Wer veo шау: „695886 d 
Model fitting results for: LUG enahre 
Independent varieble coefficient std. error t-value sig. level 
CONSTANT 1,097246 ር ን) Oi 0.6354 
LOG vmaxa DISSE 38 В 2.6955 D. Qa ss 
LOG ws/L06G wav] ርመ. 1 0.545617 3.4654 O, 0064 
LOG atou =1 3) 595 ዕ, 52765 -2.4199 0.0 3. 
2-50. САБ.) = 0.7299 SE= 0.394796 MAE= 0.231345 DurbwWwat= 2.637 
Previously: нев 0, 773003 0,487195 O. ¿rO 
14 observations fitted, forecast(s) computed for 11 missing vel. оѓ dep. var. 
Analusis of Variance for the Full Regression 
Source Sum of Squares DF Mean Square F-Ratio P-value 
Model 5.04500 3 33200 ЛОТА . 0019 
Error 1.43068 10 О. 14906 Ց 
Total (Cons 7.12669 13 
F-squared = 9.792234 Stnd. error of est, - 0,384796 
K-cquared (Adj. for d.f.) = 9.729904 Durbin-Watson statistic = 2.63739 
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Plot of LOG enghrs 
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Model. fitting results for! enghrs 
a 





























Inderendent variable coefficient std. error t-value sic. level 
____________________უა______3<_______________-_-__>___ 
CONSTANT -1796, 934045 46759, 322982 -2. 6508 0,0324 
vmaxa 1.314872 0. 652096 1.9850 0,0874 
ws DIVIDE шау! 42, 575451 49.493559 1.5038 Q 1515 
ше 0,082504 0.0245 2, 3575 ხის... 
2-50, (Ар, ) = 0.5159 5፻= 245, 252524. || ኋጄ= 281, 317892  DurbWats 2.317 
Freviouszlu: 0, 0006 G. O00009 0.000000 9,900 
44 abservations fitted, forecastis: computed for b missing val. Gf dep. var. 
Analusis af Variance for tne Full Eegression 
Seurce Sum of Squares DF Mean Зацаге F-Ratio P-value 
Made] 12537447, 3 4212482. ао , QUIS 
Error 1259733, 7 gorliz, 
Total ი...) $4507 230, 19 
Е-зацагей = 0,971114 Stnd. error of est, = 515.329 
Recsquared (Adj. far d.f.) = 0.315877 | Durbin-Watsor statistic = с, 516573 
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Stevmise Selection for enghrs 
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ሥ “ዘሙ ” Е ლ m ምጻ г: ሥ 
2. wh n ከ ከቱ... 5.5471 1. umaxa ОТО . 5296 
B. we UES 1 ՅԱ 3522 ше а | ከ] ՍԱԼ 
7, 2ቴርሠ -0.95093 55.9442 4, ws DIVIDE wavi Վ Սան 0490 
= мол, - cn: კ“ ` + > = Е დ ალი 4 መጫ 
2, f: -31,1504 1 2 ngu un mA N . 55785 4 ՀԱՅՏ 
=. ዶጮሪዶ ANS == MAPS 
3. ПЕРИ ሙግ ርህ 2172) as, TSŽ 


ma м .ዴኤኤ፦ шш ee er Se SE шшш шуо pma s - SE u a a ዘዘ 
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Indevendent variabile coefficient etd. error t-value 519. level 





CONSTANT 427. 599034 286. 234759 1.4939 9,4954 
ш] A Os 3.174222 ი“: Ա, Ծա. 
ше Eales 0,020852 12130790 0, 0001 
stow “0, 080934 9.01038 -7. 4795 0,0007 
ff -341.160437 8. 977070 -3,4709 9.0178 
crew -585. 304838 95, 855319 -7. 9238 0.9003 





፻-20. ( 87ህ,) = 0.3730 SE= 197. 373714  МЯЕ= 402, 885893 նքին 2.52573 
Previously: 0,3153 716, 328524 291, 317592 Ë, 317 
44 observations fitted, forecastisc) Gomyureq for 5 missing val, of dev, чаг, 
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source . Sum of Squares DE Mean Salarê ՒԻ-ՔՀե10 “value 











Madel 143114650, S 23552292, 1034 VU 
Error 135770. 5, 29154,0 

Total (երու) 14507230. 40 

Е-сянаАТГЕЯ = 9, 936505 Stnd. error of est, Տ ԱԱ - 
P-sauared (Bd). for մ. ք.) Հ 0,573041 Durbin-llatson statistic = 2.57647 


248 


c 


“oR 
I 


Ti ir 


EL. Ж 


Ent EI 


1000) 


= 
{ 


Է- 


Լ." 


፦-ሩ 


Flot of enahrsz 


თ” "3 4 


»redicted 





. 
ი 9 6 8 . a 
= ча = 


LIST OF REFERENCES 


Bard, Yonathan. Nonlinear Parameter Estimation. New York, 
NY: Academic Press, 1974. 


Boren; H. E. Jr? A Computer Model for Estimating 


Development and Procurement Costs of Aircraft (DAPCA- 
III). The Rand Corporation Report R-1854-PR, March 1976. 


Day, C. F., Findley: DE Aircraft Cost Handbook. J: 
Watson Noah Inc. Report FR-1834-USAF, December 1982. 


Dryden, J., Britt, T., and Binnings-DePricster, P An 
Analysis of Combat Aircraft Avionics Production ОВ 
The Rand Corporation Note N-1685-AF, March 1981. 


Kroenke, David M. Database Processing: Fundamentals, 
Design, implementa ron: Chicago, "Eb: Science Research 
Associates, Inc., 1983. 


Large, Joseph P., Campbell, Harry G., and Cates, David. 
Parametric Equations for Estimating ა ს ივ." s 
Costs. The Rand Corporation Report R-1693-PA&E, May 
1975: 


Levenson, G. S., Boren, H. E., Tihansky, D. P., and Timson, 


F. Cost-Estimating Relationships for Aircraft Airframes. 
The Rand Corporation Report R-761-PR, February 1972. 


Noah, J. W., Daniels, J. M., Day, C. F., and Eskew, H. L. 
Estimating Aircraft Costs BY Parametric МЕ ЕЕ մ. 
Watson Noah Associates, Inc. Report FR-103-USN, September 
1973. 


Noah, J. W., et al. Aircraft Cost Handbook. J. Watson Noah 
Associates, Inc. Report TR-103-USN, July 1973. 


Sanchez, Luis R., and DeiRossi, James A. Methods of 
Estimating Fixed-Wing Airframe Costs. Planning Research 
Corporation Report PRC R-547A, April 1967. 


Statistical Graphics Corporation, Statsaraphics 2l, 19868 


Wolverton, R. W. Airborne Systems Software Acquisition 


Engineering Guidebook for Software Cost Analysis and 
Estimating. TRW Defense and Space Systems Group Report 


ASD-TR-80-5025, September 1980. 


250 


BIBLIOGRAPHY 


Adolph, C. E., and Montgomery, P. Cost-effective Testing of 
Software Intensive Systems. Paper presented at Society 


of Flight Test Engineers, Sixteenth Annual Symposium, 
Seattle WA, August 1985. 


Anderson, Lee G., and Settle, Russell F. Benefit-Cost 
Analysis; A Practical Guide. Lexington Book, 1974. 


ETC. L., and Pfeil, D. L. Airframe RTD&E Cost 
Estimating: aS i caton For and Development of 
Unique Cost Estimatin Relationships Accordin to 
craft Type. M.S. Thesis, Air Force Institute of 
Technology, Wright-Patterson Air Force Base, OH, 
September 1982. 


Bennett, Bruce R. The Use of Parametric Cost Estimating 


Relationships as They Pertain to Aircraft Airframes; A 
New Perspective. M.S. Thesis, Naval Postgraduate School, 


Monterey, CA, March 1980. 


Blecke, Curtis J. Financial Analysis For Decision Making. 
Englewood Cliffs, NJ: Prentice-Hall, 1966. 


Boehm, Barry W. Software Engineering Economics. Englewood 
ЕЕ, NJ: Prentice-Hall, 1981. 


Clark, Forrest D. Applied Cost Engineering. New York: 
M. Dekker, 1978. 


Committee For Economic Development, Improving Federal 


Program Performance: A Statement of National Policy. 
Washington D. C., 1971. 


Cummins, J. M. Cost Overruns In Defense Procurement, A 
Problem Of Entrepreneurial Choice Under Uncertainty. 
Northwestern University, 1973. 


Department of Defense. Contractor Cost Data Reporting 
System, NAVMAT P-5241. Washington D.C., 1973. 


Department of Defense. Military Standard Work Breakdown 
Structures For Defense Materiel Items, MIL-STD-8814A. 
Washington D.C., ի 


Greenberg, Joel S. "Risk Analysis: Challenge to the 
Aerospace Decision-Maker." Astronautics & Aeronautics, 
Ina Loa) 43-57 


Johnston, J. Econometric Methods. New York: McGraw- 
Hill, 1963. 


251 


Livingston, John J. Management Pianning And Control, Math 
Models. New York: McGraw-Hill, 1970. 


US Task Force on Reducing Cost of Defense System 


Acquisition. Design to Cost, Commercial Practices vs. 
DOD Practice. Washington D.C., 1973. 


Yourdon, Edward. Managing the Structured Techniques. New 
York, NY:  Yourdon Inc., 1986. 


250 


INITIAL DISTRIBUTION LIST 


No. Copies 


Defense Technical Information Center 2 
Cameron Station 
Alexandria, Va. 22304-6145 


Library, Code 0142 2 
Naval Postgraduate School 
Monterey, Ca. 93943-5002 


Air Force Flight Test Center 1 
Mrs. Carol Gutherie 

Code AC 

Edwards Air Force Base, Ca. 93523 


Boeing Aerospace Company T 
Mr. Henry F. Schwartz 

M/S 1758 

РАО. Boxe3707 

Seattle, Wa. 98124 


Department of the Air Force 1 
Headquarters Aeronautical Systems Division 

Attn:  ACCM - Mr. Daniels 

Wright-Patterson Air Force Base, Oh. 45433-6503 


Department of the Navy 1 
Naval Center for Cost Analysis (NCA-1) 
Washington, D.C. 20350-1100 


Douglas Aircraft Company 1 
Mr. Len Chartier 

Cl-243 18A-40 

3855 Lakewood Blvd. 

Long Beach, Ca. 90846 


Douglas Aircraft Company 1 
Mr. Loren Frye 

С1-240 41-80 

3855 Lakewood Blvd. 

Long Beach, Ca. 90846 


Fairchiid Republic Company 1 
Mr. Stan Granowetter 

Conklin Street 

Farmingdale, N.Y. 11735 


253 


КОС 


mE 


j. 


T: 


14. 


15. 


163 


ie 


Fairchild Republic Company 
Mr. Robert Hoffman 
Building 55 

Conklin Street 
Farmingdale, N.Y. 11735 


General Dynamics Corporation 
Mr. John Denheyer 

M/Z 1638 

P.O. Box 748 

Fort Worth; Tx: 65 


Grumman Aerospace Corporation 
Mr. Jim McDonagh 

MS C20-GHQ 

Bethpage, N.Y. 11714 


Lockheed-Georgia Company 
Mr. Bob Farmer 

Dept. 81-11, Zone 23 

86 South Cobb Dr: 
Marietta, Ga. 30063 


Lockheed-California Company 
Mr. Phil Finkle 

Dept. 81-16, B/66, P/A-1 
Р.О. 86X 55. 

Burbank, Ca. 91520 


LTV Aerospace and Defense 
Aero Products Division 
Mr. Clint Miller 

MS 220-70 

P.O. BOX 2225507 

Dallas, Tx. 75265 


McDonnell Aircraft Company 
Mr. Raymond Yarck 

Dept. O15 

P.O. Box 56 

St. Louis, Mo. 63166 


Naval Air Systems Command 
Mr. Bob Patterson 
AIR-5243 

Jefferson Plaza 2 
Washington D.C. 20361 


254 


18. 


19, 


20. 


ան. 


22. 


25. 


24. 


5. 


DO. 


27. 


Naval Air Test Center 

Karen Tyson 

Business Resource Department 
Antisubmarine Aircraft Test Directorate 
Patuxent River, Md. 20670-5304 


Office of Secretary of Defense (PA&E) 
Cost Analysis Division (Ms. Asher) 
Room 2D278, Pentagon 

Washington D.C. 20301-1800 


Rockwell International Corporation 
Mr. Gayle Turner 

Bldg. 3 

4300 E. Fifth Ave. 

Columbus, Oh. 43216 


Rockwell International Corporation 
Mr. George Bostater 

Dept 196, 011-ZR09 

Pal. Box 90098 

Los Angeles, Ca. 90009 


LCDR Robert W. Fonnesbeck USN 
976 Happy Valley Road 
Pleasanton, Ca. 94566 


Professor Tung X. Bui, Code 54Bd 
Department of Administrative Science 
Naval Postgraduate School 

Monterey, Ca. 93943-5000 


Major David J. Lee USMC 
1506 Smith Street 
McLean, Va. 22101 


LT W.J. Moore Jr. USNR 
NAMO 


Patuxent River, Md. 20670 


Major William Foster USMC 
E202 Amber Drive 
Tacoma, Wa. 98499 


Professor Taracad R. Sivasankaran, Code 54Sj 
Department of Administrative Sciences 

Naval Postgraduate School 

Monterey, Ca. 93943-5000 


255 























DUDLEY KNOX LIBRARY 
NAVAL POSTGRADUATE SCHOOL 
MONTEREY, CALIFORNIA 93948-5002 





«* 
Сна Я al 
ryan er dire ан ачу STE 
ATS ETT! 
rodea рч ት ው ሙከ” 


TET | 

еч ე ფტორი ი 

м Я š IN 

CERTE TN ЕН არი E bo he 


pow ი‏ ا چ ا 
ኝ “መናው -— L1. ብ‏ 
መ Pa’ fe‏ 











mE. 
ኣዜ5:- -ፊ-465 ፡ቆ ትማ ОРЧ bue 





































































































































































































































































































































ይ -ሕዉበፍ› " "^ 
1 мА ur 4 .-...__. ზა. ამბა ზა” გ. ‹ 
al r3 7 - L^ ^ M 
በአው ው ው ED Os መ ጋ Uer mem ዓት eee Pe ገ r*- , А, R ჩე PP w; 2 
rx ալ inler cedri t ter АУРУ Իրա ey eae erp ილომ“ a 
rr Ly በት ዓቅቅም 0y ይገ (pear et ier peter оч ԱՐՈ ւՀ ԵԱԼ ԱՆՑԱՐ ՉՈՎ ՊՔԵ ՈՔ" تیاه‎ 
^o df 4 e Boii o ы oe የምና ‚ма a. Yn oa я 
E th ҮҮ SD А „л a +. 45у v 
CENE Menta መዱ ል ምው ቅቅ = А E 
መዳሆችኹ ዕሺ ወ ፣፡መ6፡- did ነፊ ቁ *.,47ጻቁ:.4.2«8ፆ4፡::፡፡፡ С Е 
ა ს. ..........” — t (2 j a. ምት ብ: ١ 
የዋ ትቸ, մա ՆԱ ՄԱՐՈ Ր ՅԻՐ ՊՈԿԵՐ ՐԱՐ СТ Сич « 
Er em ila tod ite tte Le a L1. Ad Ш "T ይ ሐ» 
թմի phone nin. ddan en ae OS 5 УЕ ግ ն ንግ M" 
YP yr ኢብ መ ናና ቸት የሃም ትቸ ПИГУ Үе a -5 
Т 4.8 ኖሬዜዳ:8 8,8፡:48 کے‎ ф ა..----" mn E 957 + 
ا‎ 968a 044 acm ከሁ ው መ ን £^ 9-9 fuf aS 504 21 ԻՊ ლი” 2 7.54 
اوم سے‎ ՀԱՐՑՆ ԿԱՆՆ Ա-Ի: ალტი 4 կԱ ТУ МТУ DENS 
pedore m uda deer Man jr arn TCI En რარრთბაი ხა“: ფა“ й ጠች T է 
узел ፍው d qr Nee Yo 1 Պ ՀԵՏ»: rs ver Ye СВЕ ኸ ቅው ۰ 
ereb imi e Рр Li ა სას Tt РҮ" Ча ምች АЕ T: մ 
ЕЕ НЕ ው ብ ded Ph de ated ሔር rer ELA DP “ო 4.8.8 -_-____.. T. 
<t. “aqa аЛ "өтү еч ლი ee ep ee oe и т Е TUE Thr hr მოო Pee 
ዋሞ ፄው ም ውና ተ Гем 121 | ipe 4 d 
CIE enr E መመመ አመ ርመ መናን ምቹ SESS ES و‎ 
орда у epe т Li Pra Vr dps mto 7 а LS eer ^K eus" Be si * PUT 
Же: ሠው ና. ጭድ О а ን ቹም ትቀ n 4 > „> f. в 
e e თე Г ү АР uu в e e 4 "ად. - 
LT ገች Sie ү n тонат * of ^ [I TT! Е რ Е m 
መው ს Muze а od d E MT სრა”. npe тог А სათ "Баз? GE EET "T M 
р УИ ГИ Ты " Г 1 . 
ምን ንዮ ዛው ም መናቁ ret арфа варону => r А 
a m А Ра wu... ib UT ም ሞሃ * ኤኔ 
РРР а ALS le «A kav: «რ 4 იღებს” Աշ , » " 
ы-нын фе አ ር ናም ማሰት Ойын ን ከበ ከው ት UEM EAT ያ 68" 90 P 
en ee pe ኮኖ ፍቸ ا‎ ና ሞጣ ታቸ ዓዉ ምፍ "arn ችማ ገጥም ի 
ፍመ EV p ج‎ ከከ ም Ru dS UTI E Ի ԱՐԼ ԳՈՑ" ГУТ ԻԲ» | 
БЕР Рур وبا‎ e oerte oy АУУ Аё убого у აზი ა ცდ 4< ' 
о ԴԻՆԱՆ ከች ቁች ካን E а ЧТ "Բ "TIT 
Pt TN mat LLnL TT UOT TU ሚር ር ምት ል ያ ቸም s ኝም ቅ 3 
ები.” ኤሬ ርፈ აია. ҮЙ ra Du IR TT dU rem д? ክፎ: «ያ አፍ ወል ն w. w A 
en up Pieri dte 8 ።ጻ Lens d edited od ро ротор ЕР რიმბრ S ბრ 
а ԲՆ» ПИРА د ن اھ ر‎ e. ՅԱՅ ԶԻ ე აა ትሽ "የ ^ 
mre ri урул rrr р" neme irre Yr pe ну gore МР Ե. ONT POY ሃው - 
ДЗЕ eer es աԱ Ն ՂԻ" os dn ELM ТО T T ЕТ Ae I og e " 
elg {бру ያራ በብ АРНЕ! TA ur Er TT ме) pi. #8 
ማፍ ad Меге. cis tm այի re _-- ”_” ጠጠር ЕТТЕ УЕ E 4 ի 
ሕሉ MA RJ TÉ р 9d ре еа ЕТ ՆԱ PELITA A908 y^ » 27" Լ ի Р 
тае ент 5 ጭም ሥሕና+ቀ› лл |, A ph arra hatte ი” ԵՉ» Arar beg _ 2 m prae == ም rp ve ገፍ ው меры re 
ааа дз асаа ra Г РР р АР АБАН ቸገ fe near ማን ምግ ማየ Ի 
ла е дачи om Ч ы-ы ды ՄԼՆ ՎՈ er ee –_ С РА «-- #4 ay 
sf aked aiii at: Aya > РОГ РГУ ፌ.ዎ ሃፀፎመሄ6 АИК" ртт үну өш B ԱՆ: 
о T ОР errre "e mr yaa pp ግ · 
ԱՆՆ»: уо dips ee ለ በመ Աաաա EC Ա " 
santini LA RIT Кама с зае а ` თ ააა 4ዶ..::57 >>. T š 
чы» naik ი OY PE PDE ሸውሩዕ ቀረ ር. ፈፎ ye m e e Г 
а [SEPT PRIM LEE UT) ЕТ; LET de les asd մ 
Լ" ւր Mates: ს აარ КГ Түрү ы тҮ 9013 bad denos „= “ * ს ” 
ар = босгани зема т A heh e e بجو‎ Liss „А л?! Բշ Ե ምች ГЕ, 
ቁፍ ‹8፳:::2.-....3.. ա L ب‎ ስ ዓባ ሃት አመር ከ «დრ ან ტა ማግ Ире D я r = d ի 
б». "ыа >й I PE n tn deren. በከ .---–-:- OE a ' ხას. . нүү, 34--(ሎዳ 
P –<–-_. рүүчү სარა ዋሽ >“ P" "ITE TI ի 
LR “ዝከ ሙጣገ ч СИЧК" sox EX մ L М 
J ირე: ` 49. ከጠ e ა-ი М աեւ - ե 
d 2: Т еа еа 1 29 3% ла ТИГ РУЗ 
Тр. р Рв 2 sz s act a н A ae “>. EST ГА ፅ ?,* ემ. 
+ у С ГО ЛАРРИ “ያል 9 ሰ лы ¢ frr pP Pn PEE РГ "5 
სოკის “ወይ 4ቆቶ ዱሩ ы + andi ш አር جو‎ Ph "WS ‘ 
"adis dr EM 0 4> - ՞ ç ი. T p 
л თათ o c e "Т ыы амы kde eee EP Му в i EDT զ ü 
ровень а, Трет аеру oy" "t 544 i Pas жее " " 
La “ი m. –_ “ი ր Ar ” 
RG ome "IT ყი.” + 2 z ააა * EI FT 
سے دات واھ‎ soe еу А РМ “ T Ру 7 р ի ի 
i ЕЕ ኣና: ጨር © f ከ...) መጠ” ЕРТЕГ < რ 
ЕР Maa ርር ب لماه‎ ተተ ና Id Te կ EE ն 
__ = Ва = wa rel dew c9. e Ag “+ . «զ. 
Թա аа ме че ey ae р чере "ЖЕ ГҮН? ОРЕН» წ", 
ее] e I T м “LL დდ იო“... РТР 
A maid ae d o чай еы ыы + Им TETTE = "^e ¢ [Owner ens © im oF ‹ 4 
кы ისპირი ა м а РУТА ар ыр "ад v 
eth EP T “>> СЕ ТЕА ^e Am Ja TP pq ի աշ Լ ի 
R^ “ሥ›"ያች M 14. Po ud LT ee Բո» ደሪ ლ n ru E т H 
ԲԱ" መንና Lr e D Pe m NM T IMP ደ ይ ч ri ا‎ бр ያ ус i o "ы * 
ра Սրա "እ ሓ ነታ - ጭብ “ነዎ ወ. onde aah whois е жы = БА... ”„... 
ህተ ah м Է " ԳՄ uw სყ” سرا ہے سے ف‎ ն ፪ " ի z յ 
የሜ +849. е LIN LE -_ o end dar ፎ። ወ «# eoi dpi At dta qM ՅԻ "m թռ em m і 
е x დილ А EE AAT e pp G: epi Hr Рф i 2 e 
2454 = KHE Ւ mr ն НЕ _ >. (Tk ЕЙ» ი აწ ორე 4-4 4a he Û ” ም ” , 
Kes ፡ ችር d е pag ን ig! LI A Ағы 2 7... աՆ ՄԱՆ — "PT P 
ნ eir ^ ትያ ЖИ ღია“ FI ሙሚ ፈል M 92 _– ԼԱԲ թ ՈՉ Mee? D ገ ի 
D Ed M А РТИ р РРА Ө Ж ብ == ሠ 4 " 
«ი ო ሙግ ፥ -і а; кнр ék /) ቤት . 
IE ar ბაღ па იძი ათ ბაბა «ი С Ер" "T ոց Բ: ե წა 
ასკ ы ы ү 1d Ыы * PI «ა p " 
-= / т ገመ ua t. 1 ხი. წოდ” м ә - . 4 ն 
^ ^ ነ A p <t “) 3 E 
2222642 „дад ۰ * مب"‎ $ 3 ሸቱ y % ასრ» ay т መው ዶ a ው - P . 
- ኣኣ ፡«። 3-3-4 Уң» ለው ከሚሚ ጋ ТҮ. ШЕСЕ M ወባ Е ካሴ | 
ኪክ ЕДА мл “h რენა Жа "P ን Er 0 p * E Г > 
"Հ ነ y i ТГ «5ኣኞ ‹ቁ. 4 
5 ንስ ውድና) ሸገር] Ир ው ሐክ mi be წო” H < | 
ჯია “ი ფა". რ. “ი “' გ, "ბ 7 ի 40 s "үч 1 А - 
ЕЕК a N Кс PET are : er , 
ቴክ ፈየ” 76 ነንን М s ГУЫ 4 #1 E TN М ի / 
| 3 i ТОТИ СУК ДИ d წ. რუე ዮ 4 Ы, 
pe à 445 MNT = “ase ። -T ዒረ « ጳ። 2 к : 4 
Aa е гы m ექი р ሦ,5:. 3 + № Г 
ጂም ጋ “ა აზა ამი ა? თ. ՉԵՆ, ፡ ` 
“არიი. ი At Beni | p /ሥጮ 5 Rosi იის. / 
и au Ա-ն P W. Relea E ied D ა” լ 
RUN A a ሚን - ሞግ ትያ x ጻ фы? r ч 
ጣን መራ م‎ RES lw cr ኣ | 
АУ ONE р እ ». = 
p 2 
ի 
* AE. 
` d ի 
LI ን . 
ի š . Li 
ё 
E 4M ^ Lt š а E " 
y d NUS LUP righ Y ЕТ ‹ 
e . ሽግ መዳ 4. 
22. = እ ማይነር E % ვები ү) ግ HE ի 
I ТШ 95%. ا‎ 
0622 1) AEA a К! է 1$ 
5 "ት መብ Гү Я №: 
Wee, MEA ee ሽጪ d 
ers 444 PD ^a š "P 
ir dil rac Ory ሙመቆዓ %”ቶ- T - Ф К E vY% Ւ Է а Ե = ы 
LA cii) d LI: pnt Fee ME з, 4 სა > . ‚1 I II и 
aon ted ai | Б а аја የይ ወች ነተሁ፣ $ m " : му ' 
еты b Vim, ан ათმა ” 1 z [] “ | 8 « 
ո Խմ. Սաո ՂԱ ԱԵ ԽՏ Շամ Էչ ի 
ა“ үт" #*2- "ካኳ 'ሙብ#ዐ*ክ *ቺ። Rf 
n E ር 
n I աՆ Ա ዖፈ ንያ б ~ 
аЙ a афар sè С 
Je gee т=н w ..... аА Ա eu] owe vs e) VH ~ M ሠ 
Ն` ሯ «ԱԱ» % z Mi de A TEARS и ‚ ‚> А 
poral Xu արբ ን DP. zs t ሽ М ғ uM ኩ 
ዮ= ኦአ pi^ ን ი из, ЗА رم و‎ ት ም ት. : ` " ի & Р Ж 
ከሎ ተጎ Per pe pest አ 665. ا ا‎ ՛ ነ ፡ኙ፡ 
sa a ገላ pe erie Aarne û avan "да еа‘ ან A () ፣ ። "LO Out - 
ነዮ!> “ye rY d у taedio ie ЕС ሃር] ን ኪቶ ቼሩ 4 ©; م‎ H ` 
> VR “რიმ. А, რა, НЕ ԷԵ DATA у .' ` Է ` к 
га መ LM ert: xy мъ а yv t Հի ԻԻ T | ማሞ S° 41 է à 
tE e AAA f uH im ы აი "ө EDS AATA M" (თო: წ გრ ; T ქ ბ i م‎ 
ао Е kk.) გოი ко Жо LM 9 1" საუ ev - x LIU САТ LESS КВН" Р! – 1 t 
чей: Ченөө ፌሬ” sH rein" አዚ) A ጨር 5E e CN A phy > ЖАИА ' է է ն ლ ით ^ 
ሞን ի ITALI Р 
ፍላን ч ай а Е ER мр ርመ Մ ” 5 ው «մ POE 1 hy m ե L თ * - 
Ие aea , Saree ი გა. CA ROO #5 092777? 6.) ገር n 4 
Seppe: ik ааа e ቻል +S w rk A "mn P d VETERE ք а ry rd EN 
M Ա ን “ J 
НЕ 5 ንቀ ቅጣ а Խո). Е Д у ag CERA 4 გბ) 4 1 “=> ი... к. Է ` 691 ლ 
ተውን У by at Shed ر ج‎ | E pel adhe. SY E P2 ውሑዳ # => სათ, р s DU ” ( , в T 
ՀԱՒՐ: ሐ ድው. hai mr a m Я... 941 L ոզ» «գ ებარა” ‚а РГ; MP у == А እ ቤኤ. һ է 
dec መት እ ማች RE 152 აღე შაია რაბი” ნ чаг Ե ILS Hh x 32, ud ի j D LL ጠበ T ss ne 
“42.2 ውአ ራይ ቀዬ yu NM ДАТЬ «ՋԵ 21 MÀ. ox 
ዳው йс] але е e, Б ah ge ыр 42 ИЕ „Г სა ат 78 Ag cod x p. 3 ს š ն ! А ° Յի 
ի R ge "^ T : ስ "wm 
pele spend ብ «აბელ с Ы y #I А. at Nes qis iw r) ի ПВА ური ի ፡፣‹ EN v.a " 
Б ան ert ed de ars 55% D uut mA. ap ДРИ ኣ 5 * 
መ መም ot ое PA rA РО СЗАО ИНО የሆ ግው” 9 
LXI NE m faisin’ M +H Pye 
и и: М ավան ԱՂԸ ሰ lake r რუს. ۶ win s ի TO A w ና წა i L 
tate Shee fetid badd adn ЕОР: “መሽ “з узу я л UL ե T » ? 
= ური а “s ფარა wee „ა EL ILL ae ww, fora ቅን መ የዋዋ ያዙ OR A 2 eir = y AC ” 4 .. ‹« የ 
scree Կ "i eid ey agri П ааъ ЛЕТ ს დ کو‎ ES tele mS TRAD, 8” M є з ЗА Ф wet ... ' 
NN o il IIT Բ и ЕЧ??? ոջ УГ ое Ы ЫБ « 95፡ሽ8ካ ('ቋ ፻# ፥ զ Й Ա 
АНА ив АНА Mov არ + ri ՒՆ ei ի Ё P L LAM un aa .. Ա ፡ 8 լ 
ቀዳ ፍሪው "tr rd e ի ገ | E NO к»? Դ Mua Kv եջ ሠ. አኬ š E ԱՆՆ 
Ն. երի Led ው £ РМТ РИС IS c САР: «ብ 2 ዒ Ру 4 iP " ^ 
ЕА ከ ተቁ e AR че ድ ፈያ ያመ ead Verses lal MEX ፌር ረን И А ። ተ 
ን ን ራር መ ርቀ ትማር ፈል ር АИ ለች በሰባው RN 
. ^ 'ሃ եշ E. Е 
УОТ И НА Len Jd Mo by туйы 5 ጫጭ Е Dir የኒ" I т 4 ЗС ea бэ, ի 
НРА ው ፈል РАЯ Ня ተሎ ኣፈ x C AS N EK ў 
у в; I ИАС ሃ'? E. 7 3. +”, ի დ r 
opel <a. рф ተት p ЛА еме Ар вх, ክለ A ՐԱ 414: B ሥ а 4 4 و‎ საზ. Ci Я 1. 6 r L) б Р а. o 
د پد‎ wd СК РА TH ԱԶԱՆ ყრის C ' 8 уло э буд, фы д в po UL ე 7 h > 
А.И а ЙА: ይፈራ ԹԱՆԿ ՄԱՂ ԹԻ ሺ ም РА წ j 
fry tcl ՀԱՏ ee Ana ANA დ NL раб e ዯኑ que dai ԳՂ, 12 ы Հ: E. В ЧЫ > 
a at r Էչ: que ur И АА T fas- Ld თ “თი თ...» “>. 9. 7 წ `, 
LIES cene ሚሙ መ er A mer "t Кр h d COS dr Lr ማግ a” e 
YN 2 1 r тая re እን የፍ ም 4.ውሁ ይ-ዱ ጭዛ # y op Ey - 7 г: ТУУ ին ኒ ሃራም 5 ጻ NN. вай 
9 ሚመ ተቁ ხლა у RS Ds eri ui مم‎ x ተይይ ጨር) a Pe wy *1› ՒԼ Ht Աի" я M [ fens = 7 . и š 
ትል е PARADE T path አቀና ምራ ፈጄ ር Ыш амын ፈሪ: АННА აბ» Ja mte а РУ A ምዱ. ሜሽ n : 
° LL a gor m ի к^ 
ቀል 4. ምውተ ა ւ նշի ET Wii dte mr s.a d af de е, Վ) 89%), ^ f Р წა „Те ա ነ 
РРА ИВР Я ግሞ ደና vel тру ՒԱ» * n P ካት M ' “የምች i 
i а არარა չառ Վ. LL ГЕ ለ ሔል ду Ds ^en => үч ых Li զ թ է, ኣ ግ +. " 
TE А mere ie ማመ LUE Ам КД P A wu ng "m 1.1." y 
გ 5 урод st rere Ran tr HEU: ДАЛД zi И оз M 4. ե =$ 4 
CH M ն ቃ " • ЫШ 4 - 
ተሓ. О ደም ን ЫРЫ Аси dud " | jg ar, ГА. Լ" y ба ხს! - < აბ, ә š | № Е 
ფილეთი НЯ ей SEITE aty’ Kone Ак Muy vy eiie v^ CRM ao P ወ იწ. ი 9.2 ი 
ն წირ 2 4ა ማሬ 4 ጋ pes L] 
ኤበ К LTS 795904 ሚሎ vei d e. ud በን ს” EN m ‹ 
መፈ ATS "ies ሬም ተቸ а Я . iae А اوی‎ x. ኣጃ. “I An 
Ա Լ 2.1) n 4 ብ 
im ት ta teary "uo tm እ. Ske.) contrat ծ. HA Г? ey 
to ma мхи ውር. ዴዴ. Li T. ай. 4465 “ታና р LAT ida M ግ 
სწ л, ыйыы АКАТ ዱፍ ውው ጮታሁ ላ ተፈሬ ፈለክን hd اا‎ da “Жам: 
eme рее I-ს NT 2. ኑሕ አክ Ա к Rua la uad AM y iat p 2144 TIVA d 
bs ra ጢድ፥* ሆዣ ს 
እራ А 522 one AA S wv H ቶራዶ არ ւո. ի աան nad PPR, ե 
ሠ. መሎ ea ано ааа түм Hae წ. 
ЕЕЕ ም Kog а ا میس‎ н ды ГТ ЛА ITO aL 
فی اا‎ Ая 64 АСТ! RP ag 
Я В as «თ НА V ይፊ! LE ይዞ“ -ሬ мере р 
ም ө” ар (მარა. Ан ph biel ს. > + 
АЕ НОЛЬ S LEN 
a eov +» 95% И af a ي‎ Ւ А“ 
НОТ SUE ՄԱՅՆ» И አለፈ” SALT pete er) x д” F 
> M evr “ ი. ს 
ՀԱՐ ب اما لیب‎ дф 4-4 ራሪ LOSS s lete በረራ Lt e Р ክራ. ի 
тым Cote a ае! - EM ar eer n (რაბი ٩ შენ = fet ГЕ 
КН ՀԱՆՑ ե АСЯ "ө; pl i foe * dic یا ا‎ weno vy 
erra E EE ወጂ መ ፈል ተ EN НО A 
POR ქ : nwe fe ("f L 
и = aa aa AY oe SEES an ie 
rape 1 cops X 1 $ აღი. არი «ლეას სას 1. > : 
н bad pd La UE PUTET ደሓ аса а є 
e ccs Հ ህፍ Не բ227. prato Տա 
"რები ACO РЕГИ ኤኤ re ማሂ E уен кг ችም” = ግት ج‎ 
over D zu eee vie 4 iub Ж Srey’ Prawi I ხას С (4 
fu - ES eas ቸቸ ө vt UE w 
м PE y" e ե: Lada dust մ i? რი м. dfe 
= ыл RIA с С i 2 ве XC оз ү ተመ ^ / 44, ን 
ይጋ ቁ А к ba a 4 ать LA PH Va dI A rr, 
በተሎ ብ hed XV duy 2 b ead uL ን ይ ե A v ies የዳዊ “ሥቃው 5 
ንር ያ а x а еи me MAY a as 4 ሹሩ፡ rer 
sg 1 ა LAN یه چ‎ = we (5522) i Ж а ፈም " 
| ር አፈረ: ՀԱԱ ԵՐԻ, 


աի նմ ՍՆՆ, 
ы. aU qi pw С 


ч 





አ ፈእስ ራፊ ለ፲ Apc the” “ዎቃ ንድ не ም ան. a 

















“na 


ይኳ 


